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PREFACE. 



I HAVE frequently been asked to prepare a work on morbid 
histology with photographic illustrations, but, although the advan- 
tages to the student who should possess exact reproductions of 
nature have been obvious, the technical difficulties of executing such 
illustrations have hitherto been insurmountable. Fortunately for 
teachers as well as students, modern photo-engraving has been 
brought to such a degree of perfection in America that the char- 
acteristic appearance of tissues under the microscope can be trans- 
ferred virtually without loss to the pages of a book. The figures 
herein contained have so far surpassed my anticipations that I 
cannot refrain from adding to an expression of my own satisfac- 
tion a word of congratulation to readers for their newly acquired 
advantages. Much of the excellence of these illustrations is due 
to the personal efforts of Mr. Beck, of the Philadelphia Photo- 
Electrotype Company, under the guidance of the publishers. 

The following pages are not intended to form an exhaustive 
treatise, but to cover the essential points with which the student 
must become familiar in the work of a pathological laboratory. 
Such instructions are given as will enable him to transfer a speci- 
men of any morbid change directly to his mierosit)pe in an 
unaltered condition, and to recognize it unerringly. Of the prac- 
tical importance of such ability, and the daily growing appreciation 
of its value, nothing need l>e said. 

In the section on Practical Bacteriology the student will find 
all the instruction he needs to enable him to study by the micro- 
gco|)e the different forms of microorganisms in their growth, their 
action on animals by inoculation, and their morphology. This 
branch of pathology is however rapidly passing out of the 
domain of the pathologist into that of the chemist, since the 
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VI PREFACE. 

ultimate coDnection of those minute organisms with disease will 
probably be proved to depend upon the chemical products of their 
action on devitalized oi^nic matter. A new field for organic 
chemistry is being developed in this direction. 

In photography with the microscope the student will find one 
of the most fascinating branches of the study of disease. With 
the facilities now existing in the matter of cheap apparatus for 
amateur photography, any individual should be able to make 
adaptations for the microscope, and thus to secure accurate pictures 
of specimens made for microscopic investigation. All the formulae 
and directions here given are of the simplest kind. 

I have not hesitated to incorporate herein a portion of my work 

on Practiced Histology and Pathology, In its successive editions 

that volume has afforded me opportunity of casting its subjects in 

a form which I could not readily improve. 

H. G. 

Ann Abbor, MicHifiAN. June. 1«91. 
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PART I. 

PRACTICAL PATHOLOGY. 



CHAPTER I. 



INTRODUCTION. 



Pathology is the science of disease, and its study consists in 
investigating all causes which produce a deviation from the normal 
conditicwi and the changes that are set up by these causes. Disease 
processes may be divided into two kinds : macrosc*opical, which are 
visible to the naked eye, and microscopical, which require the assist- 
ance of the microscope for their elucidation. It is these latter which 
we have to consider more especially in the pathological laboratorj-. 

In the first place, before anyone can begin to investigate scientifi- 
cally, disease processes, no matter of what kind, a thorough knowl- 
edge of normal histology is an absolute necessity; this applies 
equally well to new growths, such as cancer, or to the alteration pro- 
duced in an organ such as the kidney by chronic Briglit's disease, or 
to the action of microorganisms or their products in a disease like 
cholera. No one is capable of carrying on a scientific investigation 
into any such diseases without a thorough knowledge of the state of 
the parts before the disease process was set up. 

To the student, liowever, such an extensive knowledge of histology 
is not a necessity, as he will have, in the laboratory, someone to show 
him the different changes as he proceeds with his work ; it is, how- 
ever, necessary that he should have a set of normal specimens to refer 
to, and here he will find those made by him during his course in the 
histological laboratory simply invaluable. This work is intended to 
be a help to students taking a regular laboratorj' course, and also to 
others wishing to form a laboratory at home ; and the aim will be to 
make all the different details as simple and practical as ix)ssible. 

The different hardening, cutting, staining, and mounting processes 
may seem tedious to some people, but it is attention to minute detail 
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tliat j^ives gcMxl results, and theso pnxn^sst^ must all be ciireftiUy 
attended to, to produce a mounted section that will repay for all out- 
lav of time and trouble. 

It is* Ix-tter to get into a regular routine in this work, and to have 
separate shelves for all matiTial in proct»ss of hanlening ; in this way 
those* t issuers nnjuiring to Ik* ehangtHl «in Ix? seen at a glance. 

K(vp a note-lKK)k and write down every ditferent tissue, when 
retvive<l, and all details as to hanlening, etc., also a short history of 
the cjise. 

LjiIk'I every Ixittle, and write on the lal)el name or numl)er, date, 
hardening fluid, and date of changing the same. 

IaxM everv slide as soon as mounted, and write on the lalx*l 
eveiy thing recjuisite to eimble you to make easy reference to your 
noti*-lM.)ok. 

Once get into the routine and it is astonishing how much gocxl 
work ran l)e done by even a busy pnictitioner who is methodii^il, 
provided, of course, that he has the requisite* training. 

A large outlay is not required for iKithological work, but one essen- 
tial j)oint is a good microscope. 

The Microscope and its Accessories. 

A wnipound micnwcope consists of the stand, eye-pic»ees, object- 
glasses, and ai'hromatic condeaser. The large stand, with its mechan- 
ical stagt* and conipli«ited mechanism, has now gone out of date for 
practical work, and the jxithologist re<juires one large enough to do 
all his work ami not too cumlK»rsome to 1)C ettsilv carried al)out, and 
one that is not neiHlkssly expensive*. 

The requisite jK)ints in a stand aiv that it is firm and well-lndanc^l, 
so that it can Ik* use<l in a horizontal jiosition for photography as well 
as slope<l for onlimiry work ; another im]K)rtant i>oint is the trijKxl- 
f(K)t ; it should stand on three* jK>int<, as it will then Ik* perfectly stwidy, 
if, as is oiVen the cjise, the surface* c»f tlie work-table is not quite even. 

Th(* stand that lK>st answers these reepiirements is undoubttHlly 
Mt*ssrs. R. & J. Beck's " Pathologi(-al." 

Tliis stand has a glass stage* witli a single spring clip and a movable 
stop wlii<*h can Ik* foldinl down when a large* sliele is to Ik* examinenl — 
that is, erne hirger than the ordinary 3 x 1. This glass stage has a 
iK'juitifullv sm(M)th nK)ve'ment, anel when the sliele te) 1k' examine-d has 
once* iKH'n put in plaet* it netKl ne>t Ik* agsiin te>uche»el until re*me)ve<l 
from the stand. The steip Ix'fore* mentieme'el e'nal)les the worker to 
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use a Maltwuod finder, and tlim? retjiuter any point in a slide ibr 
fiirtlier invt-eti^tion, a lx>on readily aj)prceiat«i by thosi.' who have 
hunted a. slide for lioiirH to find a [Mirticiihir wll or mieroorganisiii 



The BauKh i Lomb Optical Campnoy'i bacteriological microscope. 

only visible with a Idjih i»ower. As soon as the slide has iMt-n placed 
in position on the sta}p> the neeessai^' niovenunts eonie dinitly and 
cflsilv to the two handit, the left tukts the left-hand slide of the st»<re 
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between the thumb and forefinger, and with a little practice the 
motion becomes as accurate as that of a mechanical stage, while the 
right hand comes naturally to the fine adjustment which is placed low 
down for the purpose, so that a thorough examination of the whole 
specimen can be made without moving either hand from its position 
and without the least fatigue. The stage is fixed in any position by 
a milled-head screw with an ivory point. In the ordinary stands 
working with two spring clips on a metal stage, both hands are re- 
quired to alter the position of the slide, which when moved slightly 
immediately goes out of focus, and one hand has to be changed to the 
fine adjustment to focus the specimen. All the parts of Beck's path- 
ological stand are beautifiiUy finished and work so smoothly there is 
never any jar or loss of motion. 

The Bausch & Lomb Optical Company have recently brought out 
a stand which has almost all the advantages above described and is a 
most perfect piece of workmanship. The principal difference is in 
the stage, which is a fixed glass plate with a metal carrier moving on 
it, thus securing that perfect smoothness of motion only to be obtained 
by metal working on glass ; this carrier is fixed in any required posi- 
tion by a small screw with an ivory point ; this screw r^ulates the 
movement of the carrier with the greatest nicety and fixes it in any 
position. 

The Achromatic Condenser and Substage. — The achromatic 
condenser is an absolute necessity for the practical pathologist ; it fits 
into the substage, which has a rack-work motion by which the con- 
denser is raised or lowered to the focus required by the various object- 
glasses. 

The achromatic condenser requires a moderately wide angle for 
• pathological work, and it should also have an arrangement by which 
rays of light can be gradually cut off uutil the best effect is obtained. 
This can be accomplished by a diaplxragm plate having a series of 
graduated poles revolving in the condenser ; but a much more accu- 
rate plan is the arrangement of an iris diaphragm by which the light 
can be adjusted in the mast perfect manner. Messrs. R. & J. Beck have 
adopted this diaphragm to their condensers, and the Bausch & Lomb 
Optical Company have done the same with tlieir new stand. The iris 
diaphragm is workal by a small lever. Messrs. R. & J. Beck have 
conferred a great boon on microscopists by introducing tliis small 
piece of mechanism. Tlie most important point in connection with 
the substage is the centring arrangement ; without this a condenser 
is of little use. The rays of light thrown from the mirror tlirough 
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the ffmdeoiser to the oligect oo the sta^, and then pas^ino: throc^ 
the otigect-glaflB and €;%'e-pieee to the eye of the obbiTveTy most be in a 
straight line to produce the best effeit — ^that is, they mn^ be in the 
optir^ axifl of the instrument — and yet we find men working witli 
instmmenta that have no arrangement what?ver for this oMTectioa. 
It must lie apparent to the mo^ superficial ofat»er\'er that a ray of 
light taking a zigzag course from the mirror through the c(»idenser 
to the object must produce distortion eflects, from the varying angle 
at which it may strike the object ; let anyone doubting this try the 
effect of oblique light on a pathological preparation with a high 
power. Messrs R. & J. Beck have their substage fitted with an 
inside ring which carries the condenser, while two s?rews work on 
this ring so that the con<lenser can be accurately centred. The 
Bausdi & Lomb Company have adopted a some^'hat similar arrange- 
ment. For use with artificial light a round plate carrying blue 
glasses of varying density is fixed in the condenser below the dia- 
phragm. 

To use the achromatic condenser it has to be first centred to the 
object-glass in use ; this is done by closing tlie iris diaphragm to a 
small hole ; the object-glass is then focussed on this hole. It will at 
once be seen whether this is in the centre, and if not, a slight movement 
of the scTC^'S will make it 84). This recjuires to be attended to with 
every object-glass used, espwially with high powers, as the optical 
axis of each glass, ev(*n by the same maker, is often not exactly the 
aame. 

The n(»xt point is to focus the condenser; this is done by the rack- 
work, and when a lamp is used the condenser is in focus when the 
lamp-flame is seen sliarply defined, or, if in daylight, a bar of the 
window or a branch of a tree outside. This can l)e done with a low * 
power and a slight movement of the mirror made, by which the object 
focussed on in dayliglit will l)e thro\vn out of the field of view or the 
highest part of the lamp-flame brought into use, the object on the 
stage l)eing, of course, in focus at the time. In using high powers it 
is lx*st to centre ami focus the condenser in the manner descril)ed with 
a low power first ; a small correction only lias then to l)e made, and 
this is easilv done. In iisiny: a wide-an<rled amdenser witli medium 
and low powers it will often l)e found advantageous to rack the eon- 
denser down a little out of focus ; in this way the whole field is equally 
ilhnninate<I. 

The m*hromatic condenser is, next to the object-glass, the most 
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important part of the microscope, and the student should make him- 
self perfectly familiar with its working as soon as possible. 

The Eye-piece. — The eye-pieces usually supplied with an instru- 
ment are the Nos. 1 or 2, and 3 or 4. The No. 1 eye-pieoe is the best 
for all ordinary work, as it gives the most correct view of the object 
seen on the stage, the higher eye-pieces only magnifying the image 
seen and at the same time all defects of the object-glass. 

The No. 3 or 4 eye-piece is only useful for testing an object-glass, 
as many of the cheap ones sold give a fairly good image with a No. 1 
eye-pieoe, but break down utterly when used with a No. 4, the image 
becoming blurred and indistinct. 



The Compound Microscope. 

The above description applies to the most perfect form of micro- 
scope that is adapted to the wants of the morbid histologist, and such 
a stand will last a lifetime with ordinary care. There are much more 
elaborate instruments, costing two or three times as much, but no 
better work can be done with them, and they are so large and cum- 
bersome that practical workers never use them. The main points 
that are absolutely requisite in a microscope are the tripod-foot, a 
good fine adjustment, a substage for the achromatic condenser, and 
an arrangement by which, the condenser can be focussed and centred. 
Many workers use Zeiss's instruments, but in them there is no arrange- 
ment for focussing and centring the condenser ; they have the horse- 
shoe foot, and the stage is metal, the slide being fixed on it by two 
damps. Zeiss has realized these objections to his stand, and has made 
accessory apparatus to overcome them. This makes his instrument 
much more expensive. 

Messrs. R. & J. Beck, Bausch & Lomb, and Zeiss's instruments 
have been mentioned, as the author is thoroughly familiar with them ; 
other makers' instruments in this country have not been mentioned, as 
he has not had an opportunity of working with them. 

The instruments that have been described are necessarily some- 
what expensive, and will be beyond the means of many students. 
But there are others made at a lower cost with which good work can 
be done, provided the object-glasses are well made. A student should 
understand that the object-glasses must be first-class to give good 
work, and that, if he has to bc^in with a low-priced stand, if the 
object-glasses are good lie can afterwards retain them and change the 
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8taii(l for a Ixjtter one. All modern obja't-glassen are made with tlie 
universal screw, and will fit any stand. 

Messrs. Bauseh & Jjomb eoastruet several low-priced stands which, 
with two object-classes, come within the nu^ns of anyone intending 
to do microscopicid work, and the glasses art* of such high ciuality 
that anv ordinary work can be done with th(?m. Messrs. R. & J. 
Bivk also have several at a reasoimble price ; amongst them is the 
" SUir," which is largely used by students an<l gives very good rt»sults. 
Either of these instruments will enable the student to carrv on anv 
ortlinary investigation, to make urinary analysi^s, examine sputum 
or any fluid he may find in his practice that recjuires microscopical 
examination. The stutlent must rememlxT that there is no roval road 
to knowledge with the microscojM* ; expensive apjiaratus will not help 
him ; honest hanl work is the only thing that will teach him to under- 
stand what he sees with his microscope. 

The Object-glass, or Objective. — The object-glass is the most 
im]X)rtant part of the micro8(X)pe. Objeit-glasses varj' in j)ower 
according to the length of their focus ; this is generally expressed in 
fractions of an inch — the longer the focus the 1ow<t lx»ing the magni- 
fying |X)wer. They art* made with foci ranging from four inches up to 
om»-eightieth of an inch. The morbid histologist will find that the 
one-half inch is as low a power as he requires, and that the one-twelfth 
will show everj'thing that can Iw made out with a higher |K)wer. 

For the student commencing work, the one-half in(Ji and one-fifth 
or one-sixth are the most usefiil glasses. 

The student should get some good micros(x.)pist to t<»st the object- 
glasses for him lx»fore purchasing them, and he should s(h» that they 
are tt^twl on some histological object, and not on diatoms, as the wide 
anirles nece8sar\' for rtWving t<»st diatomacea? are tlie reverse of useful 
to the morbid histologist. 

I/)W Powers. — Th(»se are object-glasses ranging from on(» inch to 
four-tenths of an inch. Thev an* now made at such a low cost in 
what art* calltHl student series, and do such excvllent work, tliat they 
art* within the rtwh of everyont*. Messrs. R. & J. Ik'ck's, Bjuisch & 
I»ml)'s, and Ztnss's are all of such gtxxl (juality that th(»y can Ih» 
sjXH'ially rec«>mmt»ndetl. Tlie t»ne-half inrh or four-tenths is the \H^t 
lens to gt-t, as the p)wer is low t»nough to enal)le tlie student to 
thortnighly examine the whole of a sift ion, and is yet high enough 
for anyone with a traintMl cyt» to det<'<*t tulnTcle Iiacilli in sputum 
with projKT illumination. The (.ssential |>oint in a low jiower is 
that it should have a flat field ; this, ol' course, entails careful work 
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in the construction, and the above-mentioned firms, having a repu- 
tation to maintain, do not send out glasses unless they fulfil this 
essential condition. Some low powers are made with a correction- 
collar, and others with a wide angle. Neither of these are required 
for any work in morbid histology ; they increase the cost of the object- 
glass, and the wide angle in a low power is actually detrimental, as 
it destroys the penetration of the glass. 

Medium Powers. — These are the one-fifth, one-sixth, and one- 
eighth ; either of these may be chosen, but the one-sixth is probably 
the best for all-aroimd work. . These are all that are called dry 
glasses — that is, they have an air space between the front lens and 
the lower glass over the object. The terms dry, water-immersion, 
and homogeneous inunersion glasses are used to denote whether the 
space between the front lens and cover-glass is to be left as it is, or 
is to be filled up with a drop of water, oil, or other fluid. There 
are two classes of these medium powers made ; in the first the glass 
has no correction-collar, but is fixed in its setting ; in the second 
there is an arrangement called the correction-collar, by which the 
bock combinations can be moved either nearer or further away 
from the front, to correct the glass for varying thicknesses of the 
cover-glass. In the object-glasses in fixed mounts they are corrected 
by the makers for a cover-glass of 0.006 in thickness, and a ten- 
inch tube of the microscope. This is the average thickness of 
ordinary thin cover-glasses. Correction-collars for these medium 
powers are not really required for the practical worker, as he gener- 
ally sets the correction-collar at the best point for the cover-glasses 
he uses, and leaves it there. This is usually at six on the scale, which 
corresponds with a thickness of 0.006 of an inch. 

In testing an object-glass of medium power the flatness of the field 
is the point that should be examined. If the centre of the field is in 
focus, and only a small circle round it is also sharply defined, the 
glass is defective and should be rejected. In low-priced glasses it is 
impossible to expect that the field should be absolutely flat — that is, 
that the periphery shall be in focus as sharp as the centre, but the 
glasses made by the best opticians of the present day, even at a low 
price, give a field in focus sufficiently large* for all practical purposes. 
The definition of the glass is, of course, the most important point, but 
at the present time all the glasses made by the best opticians will define 
well ; of these, however, some will always \ye found having a flatter 
field than others. This flatness may be produced by certain devict^s 
in an inferior glass, and for this reason the novice should go to those 
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fimis with a n«putation to maintain. It is mo&t inipr>rtant tliat the 
onf*-fifth or onf*-ftixth should Ije a thoroughly good glaae, as must of 
thf' arliial work lias to \)e done with it ; in &ct, it is probable that 
no imjiortant disr-overj- has ever been made with a power above a 
om-sixth. 

The onf?-fifth professional series, made by Bauseh & Lomb, is a 
magnifief*nt glass at a low priw, and is eminently suited for patho- 
logiral investigation ; it lias a correction-eollar, and with Beck*s 
arrhrrirnatie rrmdenser will show the so-called spores in tuljeri'le bacilli 
with a No. 1 ej-e-piett*. 

HfOH Powers. — These consist of the one-tenth, one-twelfth, and 
one-fiftf^?nth or one-sixteenth. Alx)ve this the powers that have been 
ma^le so far are of no use to the morbid histologist. 

These are all immersion lenses — that is, a drop of some fluid is 
int'Tpririfjfl Ix.'twec'n the front lens of the object-glass and the cover- 
glass of the slide. This fluid may Ix? >niter, glycerin, cedar oil, or 
some <f>nibination with these, the object being to fill up the space with 
a Hulistanf^f having a grrater refracrtive index tlian air. Those glasses 
tliat nf|uire srjme essential oil or a solution of some salt tliat has 
nearly the same refractive index as crown glass are calletl homogeneous 
immersion lensfs, l)ecause the fluid used, together with the front lens 
and cy)VCT-glass, forms a combination which is almost homogeneous 
as to its refrarrtive index. Oil-immersion lenses are those ti^enerallv 
\w.hI by the morbid histologist, and of these the one-twelfth is the 
U-Ht for all-anjund work. 

To usf; an oil-immersion leas, a small drop of the oil is plac»ed on 
the front lens with the glass droi)per fixed to the stopper of the lx)ttle 
in which it is containtjd ; the lens is then serewed into the stand, and 
the IkkIv rackcKl down by the coarse adjustm(»nt until contact is made 
with the r?r>vcT-glass ; this c^n lx» seen by looking along the stage. 
When «>ntacl has lM»en made, the fine adjustment is used to bring the 
obj^-ct int^) fiKiis. It is always lx»tter to find the |xirticular [xirt to be 
examin<-<l with a low iM>wer, and bring it into the centn* of the field 
lx»fore Hi'n»wing on the oil-immersicm leiLS, as it takes a long time to 
flml any H|M>(*ial sjKit with so high a pow<T. It is also Ix'tttT to i)lace 
the oil on the front l(?ns while the glass is out of the stand, as the 
right amount cun 1m» lK*tter judgetl. If the oil is put on tlie cover- 
glass instdid of tlu* lens it spreads out into a thin film, and when 
eontafl is made th<» l<»ns is oflen inside the focus; (*onsi'(iucntly, when 
the fine adjustment is ustnl to bring tlie objcn-t into view, it is sitcwihI 
down inst'.iid of uj), as tin? olw.TViT (tmiiot tell whether the glass is 
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outside or inside the focus by looking down the tube. This would 
not, of course, happen to anyone accustomed to use the glass, but if a 
stranger should take it to examine a slide the front lens might be 
broken, as has happened to tlie author more than once. 

These glasses require great care in their use, and should always be 
carefully wiped with a soft piece of chamois leather kept for the pur- 
pose before being put into their boxes, and the boxes and covers 
should always be inverted on the table while the glass is in use, to 
prevent dust getting into them. 

Bauseh & Lomb make a one-twelfth homogeneous immersion lens 
which is all that can be desired ; with this glass everything that can 
possibly be required in pathological investigation can be done. 

Messrs. Powell & Lealand, of London, England, have long been 
famous for the superiority of their lenses ; they have lately reduced 
the price of their low-angle homogeneous one-twelflh. 

Zeiss makes a good one-twelfth without correction-collar, and he 
has lately reduced the price also. 

There are a number of low-priced homogeneous lenses made, 
amongst these one by Bauseh & Lomb which is very good. 

C. Reichert, of Vienna, makes a one-fifteenth at a very low price 
which is simply a marvel ; it is made of the new Abbe-Schott glass 
and its performance is extremely good. 

Apochromatic Object-glasses. — For the last four years these 
glasses have been in use and liave been vaunted as something far 
superior to the ordinary homogeneous immersion lens ; it was stated 
that they were made of a glass of new chemical composition. The 
manufacture of this new glass was carried on by Abbe and Schott 
under a subsidy from the German government, with the express stipu- 
lation that all glass was to be placed on the market. The impression 
given to microsoopists was that these glassos were constructed exclu- 
sively of this new glass. 

It now appears, from a statement made by M. F. Koristka, of 
Milan, that an essential part of these glasses is made, not of the new 
glass, but of fluor-spar. This may explain how some of these glasses 
deteriorated in a short time and Ixxsime useless. They are very ex- 
pensive and require a special form of eye-piece to be used with them. 
The author has made careful comparison of these apochromatics with 
the homogeneous lenses of Powell & Lealand and Bauseh & Lomb, or 
Reichert, and he is convinced that there is no superiority whatever in 
them for ordinary pathological or bacteriological work; as a matter 
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of fact, he always uses one of either of the above-mentioned makers' 
lenses in prt»ference to the apocJiromatic. 

High and Low Angles. — Many men have an idea that the 
higher the angle they can get in their object-glasses the better the 
work they can do. This is a great mistake ; no homogeneous lens for 
work in pathology need liave a higher aperture than N. A. 1.15, 
and N. A. 1.25 is quite high enough. The higher angle enormously 
increases the pri(« of the lens and at the same time decreases its effi- 
ciency by making the observed plane thinner, thus losing that quality 
of the greatest value to the practical investigator, penetration. High 
angk« are all very well for men who have to study surface-markings 
in diatomacese, but even then they cannot agree in the interpretation 
of what they S3e. In studying the changes produced by disease it is 
necessary to soe the surroundings of the part without distortion, and 
this can only be done with a low angle and with a power not higher 
than a one-twelfth, and tliat used with a No. 1 eye-piece. 

Correction-collars. — Oil-immersion lenses are now being 
made with correction-collars. That these are useful for very fine 
work there is no doubt. But with them the great advantage to a 
casual worker of getting the best effect the moment the glass is in 
focus is lost. It requires a great deal of practice to use the correction- 
collar, and a long time before the eye is sufficiently trained to recog- 
nize the exact point at which the object-glass is showing its lx»t. 
Takin": this into consideration it is certainlv better for a man who is 
not going to work constantly with the microscope, t(3 get an oil- 
immersion without a correction-<'ollar. 

On the Binocular Microscope. — ^The binoeular microscope has 
not m(»t with much favor from histolo^fists as vet, from the fact that 
no |)ower al)ove a one-half inch could be used without a special 
stand or apparatus costing a large sum. As, however, it has been 
shown bv the author^ that the binocular can be used with the one- 
twelfth oil-immersion, the student should trj' it, and sw what a 
different view it gives of various stnictures and their relation to one 
another. Anv onlinarv stand made on th(» Jackson-Lister model 
will do, so that tlie IkkIv can lx» brouirht almost into contact with 
the stage. 

Messrs. R. & J. Beck have lately made object-glasst^s siHH'ially for 
the binocular, which give a verj' good result. 

For a higher |)ower Messrs. Powell & Lealand make their one- 

* Seo Quarterly Journal of Microscopical Science for July, 1880. 
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twelfth and one-sixteenth oil-immersion with a screw cut on the 
outside, so that the front part containing the lens can be screwed 
into an adapter, which they supply with the glass. By this means 
perfect stereoscopic effect is obtained, and the observer is enabled to 
realize the precise relation of the different structures he is looking at 
to one another. 

With Messrs. R. & J. Beck's new wide-angled condenser and 
direct light from the lamp, both fields can be ftilly illuminated Avith 
Messrs. Powell & Lealand's one-sixteenth oil-immersion. It is stated 
by some eminent microscopists that the effect obtained is not stertH>- 
scopic with such high powers unless a special set of prisms is used. 
This may be the case, but practically it is impossible to see that it is 
so, and by using the binocular in this way the eyes are saved, and 
the observer is enabled to tell, if tracing a fine ner\"e-fibre, whether it 
passes over or under a cell or into i7, which appears to be all that is 
wanted, however wrong it may be theoretically. 

Illumination. — Daylight is the best light to use for microscopic 
work, and in the summer-time there is generally enough for ordinary 
work. In the winter, however, a lamp is sometimes required even 
in the davtime. 

For ordinary work a common paraffin lamp with a flat wick is all 
that is required ; more elaborate lamps can be got from the different 
opticians. The one thing requisite in a lamp is that the flame be 
steady ; this depends on the wick fitting properly. When the flame 
flickers it is very trying and injurious to the eyes, and should be 
remedied at once. 

The illumination is one of the most important parts of microscopic 
work, and requires a great deal of practice before the best effects can 
be brought out. 

For ordinary work with pow^ers up to one-sixth, the mirror may 
be used, but with higher powers it is better to have the lamp suffi- 
ciently low to allow direct light to be thro^vn into the condenser. 

When the whole field is to be examined, the lamp is used with the 
breadth of the flame, but when a small portion is to Ix? specially 
examined witli a high power, it is necessarj^ to turn the lamp so that 
the edge of the flame is presented, by which the light is verj' nmch 
intensified. The correct distance at Avhich to place the lamp can only 
be found out by pnutiw. A piece of blue glass should be interposi»d 
Ijetween the lamp and the condenser ; this can l>e done by having it 
fitted into the condenser or by having a sejxirate stand ; differt^nt 
shades of blue will he found useful for various objects. The blue 
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color is a gx^at help to the eyes, and also throws up the stained 
specimen Avith more distinctness. 

In the achromatic condensers, made by Messrs. R. & J. Beck and 
Bausch & Lomb, there is an arrangement by which different shades 
of blue glass can b? quickly turned in the wndenser so as to get tlie 
best effect with the light in use. 

If there is too much sunlight at the working-window, a white shade 
gives a very soft effect. 



CHAPTER II. 

ON PREPARING TISSUES FOR EXAMINATION. 

The most essential point in pathological investigation is the proper 
hanlcning of the material to be examined, and this must be done 
gradually, as, if any tissue is placed at once in a strong solution, such 
as 1 per cent, chromic acid or absolute alcohol, the elements of 
which it is composed shrink on the outside and undergo such altera- 
tions as to make it impossible to form a correct idea of the pathologi- 
cal change that has taken place. Bad hardening, combined with 
imperfect histological knowledge, will account for most of the extra- 
ordiiiary fallacies that liave been made public of late years. 

In making these hardening solutions French Aveights and measures 
will be found the most simple to use ; but, as many are not accus- 
tomed to them, the proportions will also be given in English weights 
when practicable. 

One gramme is equivalent in weight to one cubic centimetre of 
water ; it will therefore be seen at once how easy it is to make per- 
centage solutions when French weights and measures are used. 

For example, to make a 1 per cent, solution, 1 gramme is weighed 
out and dissolved in 100 c.c. of water. The only apparatus required 
is a set of gramme weights and two measured glasses, one of 100 cc, 
the other 500 c.c. 

Hardening solutions, as a rule, do not require filtering. 

The best plan is to make a large quantity at a time. Take a bottle 
holding about 2000 c.c. of water — this amount should be measured 
into the bottle, and the height of the fluid markeil on it with a 
diamond ; the amount of the chemical used should be written on the 
label ; so that, when a new supply is Avanted, the bottle can be held 
under the tap until the water reaches within a few inches of the mark ; 
the amount of the hardening agent is then weighed out and put into 
the funnel, and the bottle filled up to the mark. 

This method can l)e used with subsfcinces like chromic acid, which 
dissolve reiulily ; others, such as bichromate of potash, require nibbing 
up with hot water in a mortiir. 

1. Chromic Acid Mixture. — The most useful hartlening agent is 
a mixture of chromic acid and spirit. 
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Make a solution of chromic acid in water, 15 grains to the pint, or 
1 gramme to 600 c.c. ; ordinary water may be used. 

Take of this 2 parts, and onlinary alcohol 1 part — stir. 

The material must be cut into small pieces — about half-inch cubes, 
and a large quantity of fluid used ; a wide-mouthed stoppered bottle 
holding from six to ten ounces, according to the quantity of material, 
is best ; change the fluid at the end of twenty-four hours, and again 
every third day, and the material will be hardened in from eight to 
twelve days ; this can be easily proved by taking out a piece and 
feeling it. If allowed to remain too long it gets brittle. When it is 
found to l>e moderately hard, usually after about eight to ten days, 
pour off* the chromic-acid mixture, and wash well in water for some 
hours ; the water should be changed several times, then place it in 
dilute spirit made thus : Take alcohol 2 parts, and water 1 part. 

About half the quantit}^ of this spirit mixture may ha used, but 
the material must be well covered. 

Let the material remain in this for from twenty-four to thirtv^-six 
hours, never longer than three days, and then replace it by pure 
alcohol, enough to cover the material ; it may remain in this for an 
indefinite time, but it will often be found that the spirit becomes 
cloudy and full of deposits in a few days ; in this case it is only 
necessary to change the spirit until it remains clear. 

A large quantitj" of one-sixth per cent, solution of (chromic acid 
should be kept on hand, and it should be mixed with the spirit as 
required ; it will be found the most useful of all the hardening agents, 
if it is changed at the proper time. 

In some cases a one-sixth per cent, solution of chromic acid may 
be used without the spirit with advantage. In other cases it may 
be necessary to use a solution much weaker, as a one-tenth per ct»nt. 
These are, however, not required for the ordinary' work of the 
pathologist, but when special investigation is being made of some 
particular organ, it is better to try the effect of diff'erent strengths 
of the hanlening agent to see which gives the best result in that 
particular case. 

2. Muller's Fluid is a good hardening mixture, but requires a 
much lonscer time, takin«: w(*eks to do what the chromic-acid mixture 
will do in days. It is made thus : Take potass, bichrom. 2 parts, 
sodse sulphat. 1 part, water 100 partvS. 

In making this solution, the ingredients should Ixj pounded up 
in a mortar, and then warm water addwl until they are dissolved. 
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A large quantity of the fluid should be used, about ten times the 
bulk of the tissue. 

The advantage of this mixture is that larger pieces can be hardened 
in it, and it docs not require changing after the first week or two ; 
but it will take from five to seven weeks to harden anything, accord- 
ing to its size. When it becomes cloudy it requires changing. The 
mattTial, when sufficiently hardened, should be well washed and then 
placed in dilute spirit in the same manner as recommended after 
hardening in the chromic acid mixture. 

3. Dilute Spirit. — Many tissues can be hardened in spirit 
alone if they are placed in dilute spirit at first, so that the elements 
of which they are composed are not shrunk. This process is also 
used after hardening by any of the others. 

Dilute spirit is made by adding one part of water to two parts of 
alcohol. 

The material to be hardened should not be left in this mixture 
more than from twenty-four to forty-eight hours. 

It is then transferred to pure spirit, and after remaining in it for 
from three to five days, it is ready for cutting. 

4. Bichromate of PoTASH.^-Make a 2 per cent, solution and 
keep it on hand, as it is very useful for many tissues that require 
slow hardening. A solution can be made much more quickly with 
warm water than cold. This fluid is also very useful to place 
portions of morbid material in, on their removal from the body in 
the post-mortem room ; they can afterward be transferred to the 
chromic acid mixture for more rapid hardening. This solution takes 
from three to seven weeks to harden, according to the size of the 
specimen, and the frequency with which the fluid is changed. 

5. Bichromate of Ammonia. — A 2 per cent, solution is used in 
precisely the same manner as the former, and is applicable to the 
same tissues. 

6. When any tissue is obtained which it is thought desirable to 
examine for microorganisms, a small portion should be removed and 
placed at once in absolute alcohol ; the remainder can then be har- 
dened more slowly, so that the natural condition of the elements is 
not altered. Material hardened in chromic acid is not good for 
bacteriological research, as the acid interferes with the staining of the 
organism. 

7. Silver Nitrate. — Nitrate of silver possesses the property of 

forming a compound with the intercellular cement between the cells 

of serous membranes and other parts. For this purpose it is very 

8 
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useful for demonstrating the existence of squamous epithelium in 
such situations as the sur&oe of the mesentery, or the lining of 
bloodvessels. A ^ per cent, solution is used, made by dissolving 1 
gramme of the salt in 200 c.c. of distilled water. 

In the case of the mesentery, it is merely necessar}' to immerse it 
for two or three minutes in the solution, and then expose it to the 
light in distilled water for two or three days. It is necessary to 
change the water several times. 

When the lining membrane of a bloodvessel is to be demonstrated, 
or in any similar case where it would damage the part to remove it 
at once, the silver solution may be poured on it in sUuy and after 
being allowed to remain for two or three minutes, washed off with 
distilled water, the tissue being afterward dissected out. 

In making specimens of mesentery it is necessary to be careful 
that they should be spread out without being stretched, which will 
destroy the silver lines. 

The whole mesentery may be removed with the intestine and 
stained in silver, and then hardened in spirit. Some portions of 
mesentery will then be found stretched out in a natural manner, and 
these can be cut out and mounted in Canada balsam solution. 

They may with advantage be stained in a 5 per cent, watery solu- 
tion of eosin or a strong solution of soluble aniline blue; in this way 
the structure will be brought out 

8. Picric Acid. — A saturated solution of picric acid will decalcify 
small bones. It is also used in some cases as a hardening agent by 
adding 1 part of water to 2 parts of a saturated solution ; but it 
does not give such good results as the chromic acid mixture. 

9. Obmic Acid. — This can be procured as a 1 per cent, solution 
in water, and it is then diluted to various strengths as required. It 
blackens fat and the medullary sheath of nerves. 

A piece of mesentery placed in a weak solution for half an hour 
will show the fat cells lying along the course of the bloodvessels, as 
round black bodies. 

It is also used for hardening the internal ear. 

It is quite as imiK)rtant that pathological specimens should be 
pro]KTly hardened as normal tissues, but how seldom is tin's done. 
In the first place it is difficut to get the morbid tissues fresh enough, 
and yet they are often put on one side, or at most placed in the lump 
in a small (juantity of spirit and water, and it is expected that good 
sections cau then be prepared from them. 

Nothing is more erroneous than this idea. The subject has been 
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dead probably twenty-four hours at the least when the post-mortem 
is made, often longer, and in summer especially this means utter ruin 
to many organs. How important is it, therefore, that these organs 
should be put in the hardening medium at once, when as fresh as 
possible. For this purpose a wide-mouthed bottle of Muller's fluid 
should be taken to every post-mortem examination, and small bits of 
any organ that may seem interesting on any account may be put in. 
A small paper label may be tied on, and they can be separated after- 
ward. 

They may with advantage be allowed to remain in the Muller's 
fluid for a week ; they are then cut into small pieces and placed in 
the chromic acid mixture in separate bottles duly labelled. The 
same remarks apply to tissue removed by operation ; this should be 
placed in the hardening fluid at once, without more hayidling than 
necessary. 



CHAPTER III. 

ON CUTTING SECTIONS. 

Sections may be cut either by hand with a razor, or with the 
microtome. 

1. In cutting sections by hand it is necessary to imbed the tissue 
in some material which will cut easily, and at the same time hold it 
firmly. 

The best substance for this purpose is a mixture of wax and 
olive oil. 

Take equal parts of white wax and olive oil by weight and melt 
them together, pour into a shallow vessel, and when cold cut into 
small blocks. 

Small tin boxes with a removable bottom are required to hold the 
mixture while the tissue is being imbedded, and the best size is two 
inches long, by three-quarters of an inch wide, and three-quarters of 
an inch deep. 

It will be necessary also to have a small porcelain ladle and a 
stand to raise it above a spirit lamp or gas jet. Melt some of the 
wax mass in the ladle, and be careful not to make it too hot. 

Prepare the tissue so that the face whicii is to be cut can be easily 
recognized, stick a needle into it away from the part which is to 
be cut, drain off most of the spirit by laying it on filter-paper, 
and then immerse in the melted wax mass, so that it is {perfectly 
covered ; take it out and let it cool. Take a small piece of filter- 
paper and place it over the removable bottom of the tin box, and 
then fix it in its place; the filter-paper will prevent the wax from run- 
ning out if the bottom fits loosely. It is also useful to leave a little 
of the paper projecting on which to write the name of the material 
imbedded. Then half fill the box with melted wax-mass and hold 
the material in it, keeping it quite steady until the wax hardens ; 
then by gently screwing the needle round it can easily be removed, 
and the box filled up with wax-mass. It will be found a saving of 
time to imbed a portion of material at each end of the box. When 
the wax-mass has become thoroughly hard, which will take some 
time, especially in warm weather, pull off the bottom and push the 
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wax-mass, with the filter-paper adhering, out of the box. It can 
then be laid by until wanted^ the name of the material imbedded 
being written on the paper. 

For cutting sections thus imbedded, a hollow-ground razor is 
necessary; the razor must be very sharp. A small glass capsule 
about three-quarters of an inch deep filled with spirit is also required 
to put the sections into when cut, and to moisten the razor in. 

Take the wax-mass and with a scalpel carefully remove small 
slices from one end^ until the imbedded mass can just be seen, then 
take the razor and dip it into the capsule, taking up a little spirit ; 
let this run along the edge so as to thoroughly moisten it, and com- 
mence cutting as thin sections as possible, by drawing the razor 
diagonally across the mass with a steady sweep ; this must not be 
done too quickly, and the amount of pressure to be put on the razor 
will depend on the tissue imbedded and can only be learnt by prac- 
tice. As each section is cut dip the razor into the capsule of spirit 
and wash it off. Wipe the razor occasionally and remove adhering 
portions of wax-mass, and always keep the edge wetted with spirit. 
When a sufficient number of sections have been cut, the thinnest 
should be selected and removed to a watch-glass containing clean 
spirit. 

Great care is required in cutting sections by hand, to hold the 
razor firmly yet lightly, so as to cut them thin and at the same time 
even, and this cannot be done without a great deal of practice. 

For larger sections the boxes must be proportionately increased in 
size, and it will be found convenient, when the wax-mass is as wide 
or wider than the razor, to cut off slices from each side, so as to 
reduce the surface to be cut as much as possible without interfering 
with the stability of the imbedded material. 

A small flat spear-headed needle will be found useful for taking 
up very small sections. 

The Freezing Micuotoi^e. 

A much easier method of cutting sections is by using a micro- 
tome. Of these there are a numl)er made, in some of which the 
material is imbedded in wax-mass, or a mixture of paraffin and lard, 
and raised gradually by a screw, while a razor is worked on a flat 
plate shaving off sections ; these are also made with a chamber to 
contain a freezing mixture so that the material can I)e imbedded 
and frozen. 
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The best microtome for pathological use is the Williams. 

It consists of a tub to contain the freezing mixture, with a brass 
standard into which is to be screwed the brass circular plate od 
which the material is frozen. A top with a glass surface fits on to 
this, having a hole through which the circular plate projects. The 
knife is fixed into a triangular frame having screws at each angle 
by which it is raised and lowered. 

To prepare the microtome for use : 

1. Have the knife as sharp as possible. 

2. Pound some ice finely in a cloth. 

3. Scrape some salt into a fine powder. 

With a spoon put a layer of ice into the tub and then some salt 
on it, mix with the spoon, and so on, until the tub is about half 
full, then ram it hard with a stick and fill again ; put in the salt and 
ice in about equal proportions, leave room for the top, wipe off the 
salt and ice from the edge, put on the top and fix it with the screw 
for that purpose. Screw the circular plate into its place, and the 
microtome is ready for use. 

An India-rubber tube must be fixed to carry away the drainings 
as the ice melts. 

Mr. Groves, of King's College, London, has adapted an ether 
spray to this machine, by which it can be used at any moment 
without the trouble of procuring ice. This instrument will be 
found a great convenience to those who only do occasional work. 
The ether fumes are carried away by a waste tube, which can be 
led outside a window so that no unpleasant smell is developed in the 
room. 

Dr. Roy has invented a microtome on a different principle, but 
which is used with the ether spray. It is made by the Cambridge 
Scientific Instrument Company. It is invaluable when fresh material 
has to be examined, as a small portion is taken, laid on the brass plate, 
covered with mucilage, and frozen at once. This can be done more 
quickly than with either of the other instruments. 

Sharpening the Rasor. 

To cut even sections, the knife must be perfectly sharp and free 
from any notches, as a notch so minute as to escape the eye will 
leave a ridge across the se<;tion, looking like a thick band under the 
microscope. 

The first thing to be done is to learn to sharjxjn the razor oneself; 
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even the best surgical instrument makers will return a razor with 
notches in it, like a saw ; they cannot be seen, but on drawing the 
razor carefully over the edge of the thumb-nail, or a piece of card- 
board, they can easily be felt. To sharpen razors a German hone is 
necessary ; this can be procured from Eberbach & Son, IVIain Street, 
Ann Arbor. In choosing a hone, pick out the softest, one that can 
easily be marked by the finger-nail, one also that is free from dark 
streaks. 

The hone must be moistened with water; if oil is used the 
mucilage in which the material is frozen will not adhere to the 
edge of the razor, and the sections will curl up. Having moistened 
the surface of the hone with water, lay the razor flat on it, and 
draw it across diagonally from heel to point, with the edge forward, 
first one way then the other. 

When there are no notches in the edge, half a dozen times each 
way will be enough, but when there are notches the process must be 
continued until the edge is found to be perfectly smooth when 
drawn across the edge of the thumb-nail or a piece of cardboard. 
Then wipe the razor quite dry, and strop it in the usual manner. 
The best strop is one made with a screw handle, so that it can be 
tightened as required, but it should be of plain leather with no oil 
or composition on it. 

To Prepare the Material. 

Any tissue which has been preserved in spirit must be soaked 
in water for about six hours to remove the spirit, and then placed 
in mucilage for about six hours. 

It will be found a great saving of time, when a number of 
specimens are to be cut at one freezing, not to have the material 
too thick, as a piece a quarter of an inch thick will give an enor- 
mous number of thin sections, and take only a short time to freeze. 

To Make Mucilage. 

Pour warm water on picked gum acacia and make a solution 
rather thinner than the mucilage sold in the shops. 

Cutting the Sections. 

The specimens having been soaked in the solution of gum acacia 
are now ready to be cut into sections. Take up one with a pair of 
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forceps, and lay it on the circular plate of the microtome, drop some 
glim fK>lut]OD on it with a small brush, and see that it runs down on 
to the plate all around the specimen so as to fix it firmly. When it 
is thoroughly frozen adjust the razor so that it will just pass over 
without touching. Then lower a little more and trk' each end of 
the razor against the frozen material to see if it is quite level. If 
one end is tofi low, raLse it until thev both make the same cut. 

Raise the frame again until it just clears the material, and then 
lower the screw at the apex each time, by giving it a slight turn to 
the left, so that the knife takes olT a thin section of the frozen 
material. The knife must be pushed across in a diagonal direction* 

Very slight pressure must be made from above; the pressure 
necessary to carry the knife through the material is made by the 
two thumbs, applied to the base of the brass frame. The student 
should accustom himself to hold the frame with the fingers of the 
left hand in such a manner that he has a firm grasp of it, and can 
take off the sections with a brush, and not drop the razor and 
frame. Have a small vessel ready, containing warm distilled water. 
It is necessary to use distilled water, as in ordinary water the lime 
in solution is precipitated by boiling and the specimen will be 
covered by fine particles of carbonate of lime and utterly ruined. 
Moisten the upper surface of the razor with gum solution, and the 
serHions as they are cut will slip up on it without curling; carefully 
remove them with a camel's-hair brush and plac« them in the warm 
distilled water and let them remain for ten minutes or longer, until 
the gum is dissolved out ; this will take longer with some material, 
such as lung, than others. 

With these microtomes the most beautiful sections can be cut, per- 
fectly even throughout, surpassing anything that can be done by 
hand. With care very large sc^ctious may be cut quite as readily as 
smaller ones, but the razor must be very sharp, and the material not 
Uh) hanl ; those hardened in chromic acid mixture seem to do best. 
Very little force is required in pushing the knife through the 
material, and if it is sharp a very slight turn of the screw each 
time will enable one to cut a section ; which ought to be so thin as 
to l>e almost invisible, as the gum melts on the razor. 

In cutting some material, such as retina, it is advisable to stain it 
en mofwe liefore freezing, otherwise the sections cannot be seen when 
placed in water. 

In cutting, the razor must never be stopped in the middle of a 
section, as it will always produce a ridge where the edge of the 
razor 8to|)s ; this shows as a dark line across the staine<l section. 



CHAPTER IV. 

ON STAINING. 

To demonstrate the minute structure of any tissue, the sections 
require staining with some coloring agent that will differentiate the 
elements by the manner in which they absorb the coloring matter. 
An ideal stain is one which in aqueous solution will at one operation 
so stain the elements of a section that they will show distinctly 
under the microscope by their different reaction to it. Every color- 
ing matter on the face of the earth has been tried at one time or 
another, and, after all, logwood still holds its own as the stain above 
all others that comes nearest to the ideal above mentioned. There 
are many formulce for its preparation, and in them the logwood 
coloring matter is either used as an extract from the wood or as 
haematoxylin, a yellow coloring matter obtained in needle-like crys- 
tals from logwood. The extract is used for many purposes, and is 
accordingly adulterated with divers substances. This makes it a 
difficult matter to get uniform results when from any cause the ex- 
tract formerly used cannot be again obtained. Another trouble with 
stain made from the extract is the long time it takes to mature — in 
some cases as long as two months, in others it will stain fairly well 
in a fortnight. After a time, in these solutions made from the ex- 
tract, the coloring matter will nearly all deposit on the sides of the 
bottle, and the stain consequently become useless. After experi- 
encing these troubles for a number of years, the author determined 
to try a stain made from logwood chips, and in 1886 at Westminster 
Hospital Medical School, Ijondon, he brought out a stain which 
worked very well. This stain has been published by the author's 
successor in the chair of Morbid Histology at that school.^ In 
April, 1889, the author published a modification of this stain in the 
JUicroscope. This new formula does away with the only objection 
there was to the first, namely, the liability to deposit the coloring 
matter on the sides of the bottle. The best chips to use are those 
having a tawny color and are not too small. 

> Bee article on *' Microscopical Technique," by R. G. Hebb. M. D , Westminster Hos- 
pital Reports, vol. v., 1889. 
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Take of 

Logwood chips • . . 1 lb. 

Distilled water . . . 50 oz. 

Mix in porcelain-lined saucepan or granite-iron kettle and heat 
slowly to the boiling-point. 

Boil for ten minutes, and while boiling stir with a glass rod and 
add very slowly from one-half ounce to one ounce of potash alum. 

The addition of the alum instantly turns the color almost blacky 
and only sufficient alum is required to do this. The amount varies 
with different samples of chips. 

After the alum is added and the mixture has boiled for ten 
minutes, set it aside for twenty-four hours. 

Then filter and add four ounces of alcohol to make it keep. 

If properly made it will be ready for use at once. 

This logwood staining solution has the following characters to 
recommend it : 

It is inexpensive. 

It is easily made. 

It is ready for use at once. 

It will not deposit on the sides of the bottle when properly made. 

This stain can be further improved by pouring the alcohol on the 
chips in the filter ; but if this is done, at least eight ounces of spirit 
must be used instead of four, as the chips retain a good deal of it. 

To Stain with Logwood Solution. 

Make a cone with a small round filter-paper, and pour some of 
the staining fluid into it, let from seven to ten drops fall into a 
watch-glass and dilute with distilkd water. Let the sections remain 
in the solution for about a quarter of an hour — the time will depend 
on the tissue and the manner in which it has been hardened. Some 
tissues take in the stain very rapidly, others slowly. Take out a 
section from time to time, and place it in a watch-glass of ordinary 
filtered tap water to see if it is stained deeply enough. 

When the sections api)ear to have stained thoroughly remove them 
to a watch-glass of filtered tap water, and wash them to remove 
the excess of coloring matter. In staining with logwood it is neces- 
sary to be careful that too many sections are not placed in the solu- 
tion at once, as they will lie thickly one on the other, and the staining 
will not be uniform ; it is also necessary to dilute the logwood stain 
with distilled water, as ordinary water will not give the same result, 
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owing to the different matters held in solution ; but it is better to 
use ordinary water for washing the sections after staining, as it helps 
to fix the color. 

The solution should not be too strong, as better results are obtained 
from staining the sections slowly than from doing it rapidly, and it 
will always result in loss of time if an attempt is made to stain a 
large number of sections in a strong solution. 

Sections of material hardened in chromic acid need thorough wash- 
ing in water before staining, without which they will not take the 
color well. In some cases it is necessary with sections from material 
freshly hardened in chromic acid to place them for ten minutes in 
a 1 per cent, solution of carbonate of soda; they must then be 
washed in water, and it is necessary to make two watch-glasses of 
diluted stain. Place the sections in one for a minute and then re- 
move them to the other; on examining the first watch-glass, the 
stain will be found to have become decomposed and granular ; if the 
sections had been left in this first stain, the granules would have de- 
posited all over them. 

For some purposes, especially for staining tissues in bulk, an alco- 
holic solution is required, and this is made from hsematoxylin. This 
substance becomes intensely red when brought into contact with 
alkalies and oxygen, from the formation of hsematin. 

H.EMATOXYLIN Stain. (Kldnenberg,) 

1 . Take crystallized calcium chloride and add it in excess to 70 
per cent, alcohol. Shake it well and allow it to stand. 

Decant the saturated solution and add alum until it is over-satu-, 
rated, agitate thoroughly and allow it to stand for some time, then 
filter. 

2. Make a saturated solution of alum in 70 per cent, alcohol, 
shake well ; let it stand, and then filter. 

Take eight parts of this and add to it one part of the first solu- 
tion. 

3. Make a saturated solution of hsematoxylin in absolute alcohol. 
Add this drop by drop to the above mixture until it becomes a 

deep purple. Haematoxylin is very soluble in absolute alcohol, and 
very little spirit must be used. The solution gets darker after being 
made, and is better after keeping for some weeks. If the tissue is 
to be stained quickly the solution must be made of a deep purple 
color, but it may be diluted to any extent with the mixture of 1 
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and 2, and used for slow staining. The best results are obtained 
from staining quickly. 

In logwood solutions, both aqueous and alcoholic, it sometimes 
happens that instead of being purple they are of a reddish-brown 
tinge ; this is owing to acidity, and does not happen if the drug is 
perfectly pure. 

In the case of Kleinenberg's solution, Messrs. Foster and Balfour 
found that this could be remedied by using a saturated solution of 
sodium bicarbonate in 70 per cent, alcohol. The amount required 
varies. In making aqueous solution of logwood with some of the 
Continental extracts the result is always a reddish-brown solution, 
and this has in the author's hands always stained better than those 
solutions which were of the normal logwood color ; the same remark 
applies to the logwood solution made from chips. 

PiCRO-CARMINE. 

The following method of Professor Ranvier is a good one for this 
stain : 

Rub up 1 gramme of carmine with 10 c.c. of distilled water, add 
8 c.c. of liq. ammonia. 

Add to this, 200 c.c. of a cold saturated solution of picric acid. 

Evaporate slowly in a water-bath to one-third at a low tempera- 
ture. 

Picro-carmine may be obtained in the form of a powder, and a 
2 per cent, solution made in distilled water, with a little spirit 
added to make it keep. 

This solution may be diluted with an equal amount of distilled 
water when used for fresh specimens. 

To use Ranvier's picro-carmine, filter about ten drops into a watch- 
glass and dilute with distilled water. The sections must remain for 
some time, from twenty minutes to half an hour, and if at the end 
of that time they have not stained sufficiently, a little more picro- 
carmine may be added. 

They are then placed in water acidulated with a few drops of 
ac-etic or picric acid and left for an hour. 

Picro-carmine is a double stain, or single, according to the manner 
in which it is used. If, afl^r staining, the sections are well washed 
in water, the picric acid is all removed ; if, however, it is quickly 
washed in alcohol the picric acid remains, and there is a double 
staining. 



ox STAINING. 45 

Borax-carmine. 

IJ.— Carmine ^as. 

oor&x • • • • • • • *t7U* 

Distilled water ^iv. 

Mix and decant, but do not filter. 

Stain in this for a few minutes, then wash in 

Hydrochloric acid 1 part. 

Absolute alcohol 20 parts. 

until the tissues are a bright rose color (this happens in a few 
seconds). Then wash in several changes of spirit, and remove the 
acid. 

Indigo-carmine or Sulphindigolate of Soda. 

This stain is used in two forms. 

First, in conjunction with borax-carmine. Make a saturated solu- 
tion of the powder in distilled water, and filter. Take some of this 
solution and pour it into alcohol until it has attained a moderately 
deep color ; a good deal of the coloring matter will be precipitated, 
and it must be carefully filtered to remove this ; it is then ready for 
use. 

The filtered solution should have a not very deep blue color, and 
when held to the light should show a purplish tint. It does not 
require long to stain the sections in it, and they should be stained 
evenly. After passing through dilute hydrochloric acid, it will be 
found that they stain first at the edges, and they must be allowed to 
remain long enough to stain evenly throughout ; the whole process 
will be given under the heading Double Staining. 

The second form is used in combination with vesuvin. 

In this case a 5 per cent, solution of the powder is made in dis- 
tilled water. 

This process is given under the head of Double Staining. 

CocH INE AL. ( Qsoker.) 

This is a useful stain, as it does not matter what the material has 
been hardened in, it requires no preparation, but can be put at once 
into the stain ; it also does not overstain if the sections are left in 
too long. It is also useful as a ground-stain for multiple staining, 
and as it is a very transparent delicate color, some very beautiful 
specimens can be made with aniline colors. 
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Sections that have been hardened in chromic acid require some 
time to stain thoroughly. 

To make the stain. — Rub up in a mortar 7 grammes of cochineal 
(coccus cacti) with 7 grammes of potash alum powdered; add 700 
C.C. of distilled water and evaporate slowly to 400 c.c. 

When cool, add enough carbolic acid to be perceptible by the smell, 
and filter several times. 

The solution is now ready for use, and will keep for some months, 
but may require to be filtered again after from six to twelve months, 
and to have some more carbolic acid added. Use this in the same 
manner as picro-carmine. 

Gentian Violet. 

Tliis is a most useful stain both for tissues and for microorganisms. 

Rub up, in a glass mortar, 2 grammes of the powder, and add 
gradually 100 c.c. of distilled water ; this makes a 2 per cent, solu- 
tion. The solution may be used of this strength, or diluted one-half, 
or even more. It is a capital stain for lung tissue. The sections 
should be left in the stain for several hours, and then washed well 
with distilled water, afterward in alcohol, until no more color comes 
away ; they are then cleared with oil of cloves and mounted in 
Canada balsam. 

This stain does well for delicate structures, such as lung or testis, 
but does not act so well in denser tissues. 

The process for microorganisms is given in the section on Bacteri- 
ology. 

Iodine Green. 

A dark green, and very durable ; stands spirit well and does not 
fade. It is an invaluable coloring agent in double staining, as it is 
not so opaque as aniline blue. Make a 5 per c^nt. solution in water 
and filter, place a few drojw in a watch-glass and dilute ; it is very 
strong, and the section, when taken from spirit, will float on the 
surface, where it may be seen taking in the color; if a light stain 
only is required, it will be sufficient to let it remain on the surface ; 
but if a darker stain is wanted it must he wholly immersed, and 
then it must not be left long or the stain will be too deep, and it 
cannot be afterwards removed. 

This is one of the most useful of the aniline colors, and the 
results, when it is carefully used, are very beautiful ; it picks out all 
the nuclei, and in growing lx>ne it colors the unabsorbed cartilage, 
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giving a very striking result. It is also a most valuable aniline in 
double staining ; its action will be described under that head. 

Some writers state that this stain is not permanent ; in the author's 
hands it most certainly is, as specimens made ten years ago have not 
faded in the least. At the present time this stain is very difficult to 
obtain, as the process of manufacture is an expensive one, and has 
been discontinued in commerce, the methyl green having taken its 
place. 

RosANiLiN Hydrochloride. 

This stain is useful for double and treble staining; for this pur- 
pose a strong solution must be made in alcohol. Place some of the 
crystals in a glass mortar and rub up with a little spirit, add more 
spirit, until all the crystals are dissolved. This will do for the ordi- 
nary staining processes. It is also used in a special manner for the 
tubercle bacillus, and the method of making the stain will be given 
under that head. 

Safranine. 

This color is useful for the detection of amyloid degeneration. 
A 1 per cent, solution is made with distilled water and filtered. 
The sections must be left in the stain for half an hour and then 
washed well in water. They must then be placed in alcohol and 
washed until the color comes away very slowly. A little practice 
is required to do this properly, as if they are left too long all the 
color will come out, and if they are not washed enough in the spirit 
they have an opaque^ blurred appearance. 

Vesuvin 

is freely soluble in water, and a 5 per cent, solution should be made 
with distilled water. This can be diluted if required. 

This makes a very pleasant staiu to the eye and differentiates well 
if properly used. It also stains amyloid substance and is useful for 
double staining. 

Rubin. 

This is the most useful stain for amyloid degeneration, in teach- 
ing large classes, as its action is rapid, and it does not easily wash 
out with spirit, provided the sections are lefl long enough in the 
stain. 

A 5 per cent, solution is made with distilled water, and the 
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sections are placed in this without filtering or dilution. They must 
remain in this about ten minutes, or rather less, the time depending 
on the tissue. Liver containing a good deal of fatty change, for 
instance, takes longer than spleen. When sufficiently stained all the 
sections are removed to distilled water and thoroughly washed ; when 
this is done, they are taken, one at a time, and washed in spirit until 
the color has almost ceased to come away ; they are then placed in 
oil of cloves and mounted in Canada balsam. The washing in spirit 
requires to be carefully done, and only one section should l)e taken 
at a time, as the color may be removed, so that when the section is 
placed in oil of cloves the tint almost entirely disappears. A little 
practice shows when the washing has proceeded far enough. The 
section can be re-stained by washing out the oil of cloves with spirit 
and the spirit with water. 

Double Staining. 

By double staining is meant a process in which two colore are 
taken which have affinities for ditterent elements in the tissues to 
which they are applied. Thus, while one color will stain the con- 
nective tissue and protoplasm of cells, the other will color all nuclei, 
and so differentiate the diffi^rent elements as to make them more 
easily discernible. Others, again, will stain different glands accord- 
ing to their secretions, thus showing a distinct chemical reaction 
between glands differing in their functions. 

In other cases the duct of a gland can be stained of a different 
color to the surrounding tissue and its own secreting substance, by 
which means it is easy to distinguish it, and thus show if it is impli- 
cated in any morbid change ; and also, in some cases, prove whether 
the morbid change is primary in it, or has extended from surround- 
ing tissues, in which case all the ducts would not probably be simi- 
larly atfiected. 

Double staining in pathological tissue is a subject that requires to 
be thoroughly worked out ; as yet very little work has been done in 
it. The difficulty consists in finding colors that will not combine, 
but will stain different elements, and will always do this so that they 
can be depended on. 

PiCRO-CARMINE AND LOGWOOD. 

In this double stain the picrocarmine is the ground-color, and 
stains the connective tissue. It is a very useful combination in any 
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part where there is a difficulty in making out connective-tissue 
structures from epithelial, as it will generally color the connective 
tissue red and the epithelial lilac, and anything of a horny nature is 
colored yellow. 

The sections must be first stained in picro carmine and then in 
logwood. Make a dilute solution of picro-carmine in distilled water 
— about ten drops to the watch-glass — and let the sections remain in 
it for from twenty minutes to half an hour; then wash in water, and 
place in distilled water acidulated with one or two drops of acetic or 
picric acid. Let them remain in this for about an hour. Remove the 
sections from the acidulated water and place them in dilute logwood 
stain ; this should not be too strong — from five to seven drops to the 
watch-glass of distilled water. Do not let them stain too deeply. 
When sufficiently colored — which will be shown by their becoming 
a faint lilac color — they must be washed to remove the excess of log- 
wood, and mounted in the usual manner. The logwood stain must 
not be too deep, as it is a very opaque color. 

Carmine and Indigo-carmine. 

This is a useful double stain, and it is especially applicable to 
sections made from material hardened in chromic acid, as they do 
not require to be passed through a solution of carbonate of soda, 
but can be placed in the stain as soon as the mucilage has been 
washed out of them. In this staining process three solutions are 
necessary : 

1. Borax-carmine solution, page 45. 

2. Hydrochloric acid, 1 part ; absolute alcohol, 20 parts. 

3. Indigo-carmine solution, page 45. 

Staining Process. — Take a few drops of No. 1 in a watch-glass 
and immerse the sections ; let them remain for two or three minutes, 
and then remove them to a watch-glass containing a small quantity 
of No. 2. 

Let them remain in this until they take on a bright rose color, 
which will be in a few seconds, then wash them in alcohol to get rid 
of the acid. They must be washed in several changes of spirit. 

When the acid has been thoroughly removed, place the sections in 
a watch-glass of No. 3 undiluted, and let them remain in it until 
they show a distinct blue tinge. The proper depth of this staining 
will be learned by practice. 

When carefully used this process is an admirable one ; but there 

4 
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are one or two points that have to be attended to or the two colors 
will not be sufficiently differentiated. 

If the sections are left too long in the acid mixture the carraine 
will be taken out of the edges, and these parts will afterward take 
on the blue stain too deeply, and so give a result the very opposite 
of that intended, as the whole value of double staining depends on 
one color picking out the whole of one particular tissue throughout 
the section, and if this is not done the specimen is of no use. 

If the carmine stain is only just sufficiently acted on by the acid, 
so as to change the original dull purple color to a bright rose, and 
the edges of the specimen are not bleached, it will, when put into the 
indigo-carmine solution, stain evenly throughout. 

If the acid solution be too strong it will have the same effect as a 
too long immersion in a weaker solution, and a few seconds will 
bleach the edges. 

This process will be found very useful in pathological investiga- 
tions, as the carmine picks out very distinctly all the new growths. 

Indigo-carmine and Vesuvin. 

This is a useful double stain for gland tissue, especially for the 
pancreas. 

Make a 5 per cent, solution of vesuvin in distilled water. 

Place the sections in this for ten minutes. Then wash well in 
distilled water to get rid of the superfluous color. 

Then place them in a 5 per cent, solution of indigo-carmine until 
they become a deep-blue color. Wash well in distilled water, then 
in alcohol, and mount in Canada balsam. 

This double stain is very effectual with tissue hardened in chromic 
acid, and does not require the use of carbonate of soda. 

PiCRO-CARMINE AND AnILINE CoLORS. 

Some very good results may be obtained by staining sections first 
in picro-carmine, then letting them remain in acidulated water for 
an hour, and afterward staining them with various solutions of 
aniline colors. 

Safranine, after picro-carmine, gives a good double stain, as the 
picro-carmine colors all the connective tissue and nuclei, while the 
safranine stains muscle, epithelium, etc. ; but the two colors do not 
differ sufficiently to give as good a result as logwood and picro- 
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carmine, although they will be found useful where great transparency 
is desired. 

Picro-carmine and iodine-green give a very beautiful effect when 
used to isolate gland tissue, such as Peyer's patches, or the glands 
in the tongue, oesophagus, or solitary glands in the large intestine — 
the picro-carmine staining everything but the glands, which remain 
a bright green. When this result is not obtained, methyl- not 
iodine-green has been used. 

Eosin and aniline-blue give good results, but require to be used 
cautiously, as, if the staining is too deep, the section becomes opaque. 
To get the best effect the section should be very thin, and must be 
well washed after staining with eosin, and then just immersed for a 
few seconds in the aniline-blue. 

Treble Staining. 

The combination which has given the best effect so far in treble 
staining, is picro-carmine, rosauilin, and iodine-green. Stain the 
sections well according to the process already described tor picro- 
carmine, and soak them in acidulated water. Then take a few 
drops of the solution of hydrochloride of rosanilin, dilute with 
spirit, and immerse the sections for two or three minutes; remove 
them to methylated spirit and wash off the excess of coloring- 
matter. Then place them in a dilute aqueous solution of iodine- 
green. Coming from spirit, they will float on top of the watery solu- 
tion, and this in many cases, when the green stain is not required to 
be very deep, is quite sufficient. When a deeper stain is required, 
immerse them altogether, and let them remain a minute or two ; but 
it must be borne in mind that this color cannot be washed out again 
if too deep, while the spirituous stain can, so that it is better to have 
a section apparently over-stained in the rosanilin solution, while it is 
even under-stained in the iodine-green. Afler washing, the sections 
are mounted in the usual manner. It will be found, however, that 
a good deal of the rosanilin will come out in the second immersion 
in spirit, and it is necessary to change it until no more color comes 
away ; otherwise the oil of cloves will become colored, and from it 
the Canada balsam in which the specimen is mounted. 

With the above-mentioned three colors, the most beautiful effect 
may be obtained, but it will take some time and practice to get the 
process exactly right, and proficiency in the matter can only be gained 
by experience. The results will be found to vary with the length of 



52 PRACTICAL PATHOLOGY. 

time the section is immersed iu each of the two last colors, and also 
with the strength of the solutions. 

The sections should be uniformly and deeply stained with picro- 
carmine. The other two solutions should be saturated in the first 
instance, and then diluted one-half at least. If the sections are to 
be laid aside for some time before mounting they should not be left 
in spirit, but in oil of cloves. Only a few should be stained at one 
time, or some will be found much more deeply stained than others. 
The best results will also be obtained with material that has been 
hardened in chromic acid. 

The staining process is well shown in a section of the base of a 
cat's or dog's tongue, cut through one of the circumvallate papills ; 
the section should be sufiSciently large to iuclude some of the mucous 
glands, of which there are a large number in that region. 

If the staining is well done it will show all the muscle fibres 
stained with picro-carmine, the connective tissue, protoplasm of cells, 
etc., stained red ; while all the nuclei in the superficial epithelium, 
serous glands, non-striped muscle tissue in the vessels, and elsewhere, 
are stained a brilliant green. 

The most important fact demonstrated by this process is the differ- 
ent chemical reactions shown by the various glands. In the mucous 
glands, while the epithelium lining the duct is stained in precisely 
the same manner as the superficial epithelium of the organ, it will 
be found that the moment the secreting epithelium is reached a new< 
color presents itself, which differs in toto from either of those em- 
ployed in the process ; thus showing that the secretion has the power 
of causing these two colors, green and red, to combine, forming 
different shades from purple to blue,^ according to which color pre- 
dominates. In the serous glands, however, quite another aspect is 
presented ; there is no combination as in the mucous glands, but the 
protoplasm of the cells is stained more or less deeply with red, while 
the nuclei have taken on the green ; the color differs, however, from 
that of the surface epithelium, and appears to have taken on picro- 
carmine to some extent, which, with the rosanilin hydrochloride, gives 
a dull red color. 

In many places will also be seen small masses of adenoid tissue 
which have stained a bright green throughout. 

Although the process is rather troublesome, and requires a certain 

* Iodine-green is a very blue green. 
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amoant of practice to determiDe the time required for each immer- 
sioD^ it amply repays when once properly done. 

Take only a few sectious at a time, and do not hurry over the 
different processes, and after a few trials the exact time of immersion 
will easily be found. 

The application of this process to morbid histology and the impor- 
tant results attained are now becoming fully appreciated. 



CHAPTER V. 

ON MOUNTING SECTIONS. 

The usual size of glass slides is three inches in length by one inch 
in breadth, and it is only for special work that larger sizes are 
required. 

A number should be cleaned and kept in a covered box, on edge, 
to be free from dust. The ordinary slides can be easily cleaned with 
a chamois leather. If, however, from any cause this is not sufficient, 
they should be soaked for some hours in a solution of oak-galls ; this 
is made by pouring boiling water on the bruised galls, and then, after 
allowing it to stand for a short time, straifiing off the liquor. 

Slides that have a slight greenish tinge are the best to use, and 
they should not be too thin. White slides are preferred by some, but 
in scientific investigation where a large number of sections have to 
be mounted, in many cases several hundreds, a large number must 
necessarily be rejected, and the glass slides cleaned to be used over 
again. If white glass is used, after the section has been mounted for 
some time, it will be found that the central portion of the slide, where 
the mounting fluid has been, is marked in such a manner that it cannot 
be cleaned and the slides are useless. Some chemical action seems 
to have taken place which has eroded the surface of the glass. 

Cover-glasses. 

The usual size of these is three-quarters of an inch square, but 
larger ones will sometimes be required, and some of seven-eighths 
of an inch should be obtained. 

For ordinary work square cover-glasses will do, but for objects 
that have to be sealed up with Ilollis's glue, either because they are 
to be examined at once with an oil-immersion or when they are 
to be mounted in a watery medium or glycerin, round covers are 
better, as they can be so easily sealed with a turntable. They must, 
however, be mounted in the centre of the slide, and for this purpose 
what is called a mounting-card is used. This is merely a square 
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piece of cardboard with a three-quarter inch circle and centre dot, 
while two pieces of cardboard at right angles are glued on to it, so 
that when the slide is pushed up against them the circle and dot 
show through where the exact centre is. 

The student is cautioned against buying cheap slides and cover- 
glasses, as they do not pay ; a large number having to be rejected on 
account of flaws, it is much better to pay a little more and get slides 
which will not spoil a good preparation. 

On Cleaning Cover-glasses. 

The following plan will be found a very good one, both for saving 
time and breakage : 

Place the cover-glasses to be cleaned in a glass vessel containing 
strong sulphuric acid, and agitate gently until the acid has pene- 
trated between the glasses and driven out the air-bubbles ; let them 
remain in this for an hour or two, and then wash well in water 
until no acid is left. Remove them to a capsule containing alcohol 
spirit. Take out each one separately with a pair of broad-pointed 
forceps, and wipe dry with a silk or soft linen rag. 

With very thin cover-glasses, such as 0.03, each glass may be 
dipped in absolute alcohol when taken out of the ordinary alcohol 
and then carefully dried with an old silk handkerchief. 

Mounting Fluids. 

For fresh tissues: 
Glycerin. 

For hardened tissues : 

Canada balsam, chloroform, and turpentine ; 
Canada balsam and xylol ; 
Canada balsam and benzole ; 
Dammar varnish. 

Mounting Fresh Tissues. 

Place the tissue to lx» mounted in a capsule of water of sufficient 
depth to cover more than lialf of an ordinary glass slide*, when placed 
in it with one end on the lK)ttoni and the other resting on the op{X)- 
site side. With a netxlle, bring the tissue over the middle of the 
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slide and hold it there ; at the same time raise the upper end of the 
slide very gently, so that the tissue will adhere to it and he raised 
out of the water. See tliat it is not folded in any part. Lay the 
slide on some filter-paper, and with needless spread out the tissue to 
its fullest extent, without stretching it. It is necessary to he very 
careful to do this, as, if the tissue be a serous membrane, stained 
with silver, the outlines of the cells will be completely destroyed 
wherever it has l)een stretched. In the same way, non-striped 
muscle fibre in the mesentery will be broken up and quite ruined. 

When the tissue appears to be extended in a natural manner, with- 
out folds, take up the slide and wipe off all moisture from it with a 
clean cloth. If there is a large quantity on the specimen, some may 
be removed with a bit of filter-paper, but great care must be taken 
not to touch the specimen itself with the paper, as it will adhere to it ; 
at the same time it nuist not be allowed to become dry, and if this 
seems probable, it can easily l)e moistened by breathing on it occasion- 
ally, until the cover-glass is ready. Take up a (Jean cover-glass and 
place a drop of glycerin on the centre, invert and place it liorizon- 
tally on tlie specimen, leaving the weight of the cover-glass to spread 
out the glycerin. If there is an excess of glycerin round the edges 
of the cover-glass, it must l)e n»moved by |)ljicing small pieces of filter- 
paper in c*ontact, which will soon absorb the suj)erfluous fluid, but 
must not l)e left too long or they will dniin it from imder the cover- 
glass. When the su{x»rflu()us glycvrin has IxH^n removed by the 
pieces of filt*T-paptT, tiike them off* and wijx^ the slide with a dry 
clotli, taking care not to move the cover-glass. 

When this is done the prejxiration nmst l)e sealcnl, by painting 
round the cover-glass with either dammar varnish or Hollis's glue, 
taking care that only the extreme <»<lge of the cover-glass is included. 
It will lx» necessarj' to give a stH'ond and thin! coat if dammar varnish 
is used, at intervals of a few days. 

It will l)e found a good plan to s(al first with dammar varnish, 
and after>vards to cx)ver this with Hollis's glue, as it mak(»s the 
pn»paration mon» sc»cun», and it is absolut<'ly n<»ccssiiry to have it 
sealed with Hollis's glue when oil-inuuersion lenses are to l)e used, as 
tlie cedar oil does not touch it, while it dissolves dammar vaniish at 
once. 

Specimens (tirefully prepared in the alx>v(» manner may \x> ki'pt for 
years witliout deteriorating. 
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Mounting Sections of Hardened Tissue in Canada Balsam 

OR Dammar. 

Canada balsam, chloroformy and turpentine mounting fluid is pre- 
pared by mixing 

Canada balsam 105 parts or 3 ounces. 

Turpentine 35 " " 1 ounce. 

Chloroform 35 " " 1 " 

When it gets thick add a little chloroform. 

Canada balsam and xylol, — Dissolve Canada balsam in xylol until 
it is about the same consistency as the foregoing solution. It dries 
more slowly and will keep longer without getting thick. 

Canada balsam and benzole, — To make this solution the Canada 
balsam must be dried slowly until it becomes quite brittle ; it is then 
dissolved in benzole. The consistency should be about the same as 
the solution in chloroform and turpentine. It soon becomes thick, 
when more benzole must be added. * 

Dammar varnish is prepared thus : Take of 

Gum dammar in powder, IJ ounce, and dissolve it in tur- 
pentine \\ ounce. 

Filter. 
Gum mastic, ^ ounce, and dissolve it in chloroform . . 2 ounces. 

Filter. 

Mix the two solutions and filter again. 

Put in stoppered bottles, and see that they are perfectly free from 
moisture before using. A small drop-bottle of these fluids must be 
kept for daily use. 

These mounting fluids are all used in the same manner, and one 
description will apply equally well to each. 

The Canada balsam solutions are more commonly used, as the 
materials of which they are composed are very cheap, while dammar 
varnish is more expensive. 

The dammar varnish is also sometimes apt to become cloudy after 
a time, and it is difficult to make. 

Canada balsam, chloroform, and turpentine acts very well with 
hardened sections, while Canada balstun and xylol is better for 
stained microorgimisms. 

To Mount in Canada Bai^sam or Dammar Varnish. 

The sections having been projxTly stiiined and washed, are placed 
in alcohol to remove some of the water, and tlien immediately 
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transferred to a small quantity of absolute alcohol in a watch-glass, 
and covered with another to prevent evaporation. They should be 
left in this for about ten minutes. The al)solute alcohol, whidi should 
be the strongest, sp. gr. 0.795, lias a great affinity for water, and will 
remove all that is in tlie sections. 

When ready, remove the sections one by one from the absolute 
alcohol with a nc»edle, and drain off as much alcohol as possible hy 
touching the section on the back of the hand or on a piece of clean 
filter-paper ; the back of the hand is the best, as some fibres from the 
filter-paper may adhere to the section — and these, when seen under the 
microscope, will not improve the beauty of the preparation. When 
sufficiently drained, without l)eing allowed to become absolutely dry, 
they are placed in a vessel containing oil of cloves ; they will spread 
out on the surface of the oil, and as the spirit evaporates they will 
become (completely permeated with it and very transparent. If 
there are any folds, these should now Ik? straightened out carefully 
with n(iedli«. 

Having placed a drop of Canada l>alsam solution on the slide, 
spread it out slightly with a necnlle, select a swtion in th(» oil of 
cloves, and pass the copper lifter under it, raise the lifter and hold 
the se(*tion in {X)3ition with a nc»edle by its upper corner, and having 
made sure there are no folds, remove the litler with the section on it 
from the oil of cloves ; let as much oil drain otf as possible against 
the side of the vessel, and remove the rest by placing the edge of the 
lifter on a piece of filter-paper. Place the edge of the lifter on the 
slide in the drop of Canada balsam solution, and gently draw down 
the section with a nt»edle ; as soon as a corner projects from the lifter 
on to the slide, hold it there lightly with the needle and slowly draw 
away the lift<?r ; if this is carefully don<» the section will lie in its 
place in the middle of the slide without any folds. 

A lifter is made by Ixeating out the end of a (*opi>er wire, filing it 
smooth, and then turning up the broad portion slightly. 

Take up a cover-glass with the broad-pointed forcej)s and hold it 
between the thumb and forefingtT of the left hand, place a small 
drop of Canada balsam solution on its lower edge, transfer to the 
right hand and gently lower it on to the stntion, keeping the left thumb 
ag:iinst one corner to pn»vent its slipping, and gradually lower it with 
the for(»finger of the right hand very slowly, watching all the time 
to see that no air-bul)bl<» is enbmgled in the section. 

With a little practice this can Ik? done very neatly without an air- 
bubble in any part of the pre|)aration ; it requires patience, however, 
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and it is of no use to try air-pumps or any dodges to remove the 
bubbles, as they are useless ; the only thing to be done when an air- 
bubble lodges in a cavity of the section and refuses to move in any 
way by gentle pressure is to lift the cover-glass and transfer the 
section to oil of cloves, and then remount it. 

When several sections are to be mounted on one slide, a slight 
pressure on each with the needle will generally retain it in its posi- 
tion, if too much of the mounting fluid is not used. 

It will oftien be found on examining preparations aftier they have 
been moimted some little time, that the fluid has evaporated and left 
a vacuum under the cover-glass ; in this case a drop of the mounting 
fluid must be placed on the slide in contact with the cover-glass, and 
it will immediately run in and fill up the empty space, provided 
always an ^ress has been allowed to remain for the contained air ; 
when this is impossible from the small size of the hole at the edge of 
the cover-glass, the only thing to be done is to wait until some of the 
material of which the mounting fluid is composed has been dissolved 
by the fresh fluid. Applying heat will effect it — but will at the same 
time in all probability ruin the specimen. 

Each preparation should be examined under the microscope, and if 
found to be worth keeping, labelled. On the label should be noted 
the tissue, date of its preparation, mode of hardening and staining, 
thickness of cover-glass if it has been measured, and anything of 
note which may be seen at the time it is examined. Exceptionally 
good s3ctions should always have a private mark to show tliat they 
are not to be given away or exchanged. 

They should be kept in a cabinet where they may lie flat. 

On Breaking Down Old Preparations. 

It is often necessary to break down an old preparation and 
remount it. The cover-glass may be broken, the stiiining faded, 
or the cover-glass too thick, and preparations should never be 
discarded for these reasons, as it is quite exisy to remount them. 
When a specimen has been mounted in glycerin, it is an easy 
matter to remove the cover-glass, all that is necx^sary being to cut 
round the cement with a shaq) knife, lift the crover-ghiss carefiilly 
with a needle, and float off the section in wattT ; if it is very deli- 
cate the cover-glass had l)ettcT be removed under water. The swtion 
can then be washed, to remove the glycerin, and n^stainoil if 
required ; it will then be ready for mounting in the usual manner. 
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To break down a spcc'imon mounted in Canada lialsani solution or 
dammar varnish is more difficult, especially if it has been mounted 
long enough to allow the balsam or dammar to become hard. It 
must be placed in a bath of chloroform until it becomes soft enough 
to remove the cover-glass, and this may be facilitated by passing the 
slide over the flame of a spirit lamp so as to heat it very slightly, but 
this requires (are as the section may Ix? easily ruined. 

After the cover-glass has been removed the section must be floated 
off into chloroform imtil all tlie l>alsam or dammar lias been dis- 
solved out of it, and then placed in alcohol for a short time ; it may 
then be re-stained if necessarj' and moimted again. 

Mounting Large Sections. 

In manipulating large sections it is rather difficult to pass them 
through the different processes without injur}-. This may generally 
be done with care, and thev may even l)e double stained. 

There are some tissues, however, so fragile that they cannot be 
lifted on the needle without tearing, and these must be left in one 
vessel and the different processes applied to them there. This is not 
a ver}' satisfactory- method, i\s the staining cannot be so well done 
unless a large quantity of fluid is used, and ever}' section carefiilly 
separated fn)ni its neighbor ; they are also apt to Ik^ injurcnl in pouring 
off the different fluids. It is, howevcT, only re<|uireil in exceptional 
cases. 

It is when the mounting from the oil of cloves cx)nies that the greatest 
difficulty is expcTiena'd ; as, even if a lifter is specially made large 
enough to take up a whole stn-tion, the adhesion of the section to such 
a large surface is so great, that it is impossible to get it ofl'witliout 
tearing, if the section is as thin as it ought to be. It may, however, 
be done by using the cover-glass as a litW in the following manner. 

Take, as an example, a longitudinal section of the kidney of a large 
dog, or of man ; having l)een safely stiiine<l it lit»s in tlie oil of cloves 
ready to be transfernnl to the slide. 

The section measun^, say, alx)ut one and three-fourths inches by 
one inch ; some slide* miLst Ik» pnxnire<l three in(»h(« by two ; and 
some cover-glasses two inches by one an<l a half; thc^se had better be 
of No. 3 thin glass. 

Having cleaned one of the sliders, plaw some Canada balsam solu- 
tion on it and spn»ad it out with the ueeellc to something nmr the 
si/x? of the s[KH.Mnien ; then take the cover-glass and pass it into the oil 
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of doves under the specimen, in the same way the copper lifter is 
used to take up smaller sections ; lift the cover-glass and keep the 
section in its place with a needle, then drain oft* the superfluous oil 
by holding the cover-glass on filter-paper ; on lifting it first from the 
oil it should be allowed to drain slowly from one comer ; then invert 
the (rover-glass with the section on it, plac« a little Canada balsam 
solution at the lower edge, and lower it gently into the Canada 
balsam solution on the slide ; this must be done verj' carefully, as 
bubbles will be found here and there, and the cover must be lifted a 
little and lowered again, until they have all been driven out. It is 
a tedious process, but amply repays the trouble. 

The great drawback in this method is that the front of the cover- 
glass 18 covered with oil of cloves and cannot be cleaned until the 
balsam sets — ^a matter of time with such a large surface. It can cer- 
tainly be sealed up with Hollis's glue, but even then it is not safe, 
and requires a great many coats before the glue is sufficiently strong 
to resist such pressure as is required to clean the cover-glass. 

With some tissues it is possible to use a large lifler, and by 
allowing a large quantity of oil of cloves to remain to draw it off on 
to the slide and cover in the usual way ; but with other tissues, such 
as testis, this is utterly impossible if the sections are thin, and they 
can only be mounted in the manner first mentioned. 



CHAPTER VI. 

ON INJECTING THE VASCULAR SYSTEM. 

The materials iisoil for this purpose are Berlin blue and carmine. 
BcTlin blue is used either in supension in water or in water gelatin. 
It is made in the following manner, after the formula of Brucke : 

Solviion A. Dissolve 217 grammes of ferrocyanide of potassium 
in a litre of water in a large flask. 

Solution B. In another flask make a solution of chloride of iron 
containing one part of the salt in ten })arts of water. 

Solution C. Make a saturated solution of sulphate of soda. 

Take one litre of solution A and mix it with two litres of solu- 
tion C. 

Take one litre of solution B and mix it with two litres of solu- 
tion C. 

Pour the B+C mixture slowly into the A+C mixture, and stir 
constantly while doing so. 

Allow the precipitate to settle, and pour off the gre(»nish supernatant 
fluid. 

Pour the rt»sidue into a coarse filter or flannel l)ag. The blue 
liquid which comes through is retumwl to the stniiner until it becomes 
clear. 

Then wash what remains on the filtcT with water thoroughly until 
what passt»s through is of an int^»nse blue color. 

The filt*»r is allowed to drain completely and is then placed lx*tween 
sheets of cosirse bl()tting-{)aj>er in a cool place, and left to dry 
gnidually. The drying prm^ess may lx» facilitated by changing the 
blotting-papiT as it IxK'omes damp. 

When thoroughly dry the mat*Tial is broken up and kept in a 
stoppered lx)ttle. A 2 per (vnt. solution of this mat**rial can be 
injecUnl with gn^iit fa<'ility. 

When it is used with gt^latin, take five i)art3 of the 2 per cent, 
solution in water and filter. Add this to 100 parts of a solution of 
g(»latin containing one* part of gelatin to eiglit parts of water. 

To make th(» gelatin solution, dissolve it in a i)orcelain evapor- 
ating-<lish over a water-bath ; when dissolvwl filter through muslin 
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and replace in the water-bath. Add the blue solution gradually, 
with constant stirring. (Klein.) 

To Make the Carmine Gelatin. 

Suspend four grammes of carmine in a little distilled water, then 
add 8 c. c. of liq. ammonia and 48 c. c. of water. Filter. 

Make a solution of gelatin, one part in eight, and filter tlirough 
muslin. 

Take two ounces of this and place it in a porcelain dish over a 
water-bath. Stir constantly and add slowly the carmine solution. 
Add fifty minims of glacial acetic acid to half an ounce of the warm 
gelatin solution, and mix gradually with the rest, stirring it all the 
time. 

Notice the solution carefully and the color will be seen to change 
to a dirty red just before the last drops are added. This shows the 
slight acid reaction which prevents the carmine from being diffused 
through the walls of the capillaries. (Klein.) 

The apparatus required consists of a bottle with an opening at the 
top and another at the side, near the bottom — a two-necked Woolf 
bottle; each of these should hold half a gallon. A small Woolf 
bottle with three necks, the middle one stoppered ; some glass and 
India-rubber tubing of different sizes. 

Three screw clips ; some ligature silk ; an aneurism needle. 

Two sharp-pointed forceps for dissecting ; a water-bath for keep- 
ing the injection mass at the right temperature. 

Sponges, scalpels, scissors, glass canul^e of different sizes. 

Injection Apparatus. 

Fix a metal eye into the ceiling of the laboratory ; brass eyes with 
a long shank made for chandeliers are the best, as they can be sc^rewed 
into a joist. Into this eye hook a small block ; in this reeve a line 
with a running eye splic»ed in one end. A cleat will be required in 
the wall to make tlie line fast to when the pressure-bottle is pulled up 
into position. Take the bottle with an opening at tlie top and bot- 
tom, and pass the running eye round the neck of the upper opening. 
Into the lower fit an India-rubber cork, with a piece of stout glass 
tube bent at right angles in it. Over this tul)e slip one end of a 
piece of India-rubber tubing long enough to rc^ucJi the tjible, and 
fasten it tightly to tlie glass tube with a piece of string. Slip a screw 



64 PRACTICAL PATHOLOGY. 

clamp on to the tubing. Xext take the t>vo-neokcd Woolf bottle of 
the same capacity as the first, and fit two India-rubber eorks ; into 
one pass a piece of ghiss tubing, bent at right angles, the long end of 
which must almost touch the bottom of the lx)ttle. Into the other 
place a similar piecx?, but which only just reaches Iwlow the lK)ttoni of 
the cork. To the first-mentioned piece of ghiss tubing connect the 
long India-rubber tube from the pressure-bottle, and to the other a 
short piece ; fasten them both securely. This short piece must then 
be cx)nnected with a manometer. It is done in this manner. A 
short pie(!e of tubing is put on the end of the glass tube of the mano- 
meter, the other end Ixjing attached to a glass T-piece. The short 
tube from the large two-necked Woolf bottle is then fastenc<l to one 
end of the T, and another tube to the other. This last is fastened to 
one of the glass tubes in a smaller Woolf l)ottle containing the 
injection mass. 

The small Woolf lx)ttle for the injection mass should hold from 
eight to sixteen ounces, ac(!ording to the size of the animal to be injected. 
It should have three necks, the ci»ntre having a glass stopper, the 
other two having India-rublxT corks, in one of which a piece of 
glass tube, l)ent at right angles, is placed, so that it reaches nearly to 
the l)ottom of the Iwttle ; in the other a short piece*, remJiing just 
below the (X)rk. To this short piece the tubing from the T-pia^e of 
the manometer is connected. A piece of fine India-nil)lxT tubing is 
slipped on the othcT. 

This should not 1k» too large, as it has to go on the small glass 
eanula in the bloo<lvi«sel. 

A screw clip is slipped on the tubing, betwe(»n the manometer and 
tlie Woolfs bottle contiiining the injection mass, and another near the 
end of the tubing that is to go on the eanula. 

Glass canulae of different sizes are rec[uired ; they are difficult to 
make, but the process is described and figured in the Handbook of 
the Physiological Laboraiory, As soon Jis th(» ap{)aratus has l)een 
put togc*ther, all India-rublxT tubing should lx» stnairely tied on the 
glass tul)es. The appiiratus should then l>e tt«tc»d to see if there is 
any leakage. To do this, fill the pn«sure-lx)ttle, an<l pull it upal)out 
eight feet from the ground, 8(*rew up the clip Ix^tween the manometer 
and the small Woolf lK)ttle; then o|)en the clip on the pressure 
l)ottle, and let the water run into the large Woolf* l)ottle until the 
manometer registt»rs three inches. Lt*t it stand for five minutes, and 
siH.' if then^ is any fall in the mercury. If not, screw up the clip 
clost* to the eanula, and opt»n the one lK»tween the small Woolf 



ON INJECTING THE VASCULAR SYSTEM. 65 

bottle and the manometer. If there is no fell of the mercury after 
this has been done some little time, the apparatus is in good working 
order. If the mercury falls, some of the corks are probably not fit- 
ting tightly, or the India-rubber tubes are not fastened properly. 

To Inject a Whole Animal. — Kill with chloroform ; cut out a small 
portion of the left side of the thorax over the heart, taking care not 
to injure the internal mammary artery. Take two pairs of sharp- 
pointed forceps to do the rest of the dissection. Pick up the pericar- 
dium, cut it open and pass a piece of silk ligature tlirough the apex 
of the heart ; open the left ventricle and sponge away all the blood, 
dissect out with the forceps the root of the aorta, and pass a ligature 
round it with an aneurism needle. Pass a glass canula through the 
opening in the wall of the heart into the aorta and tie the ligature 
round the constriction in the neck. Open the riglit side of the heart. 

An assistant should liold the piece of silk ligature passeil through 
the apex of the hcjirt, so that it may 1x3 pulled down a little and kept 
steady. 

The small Woolf bottle, having l)een filled with the injection mass, 
and kept warm in a water-bath, is now c^onnec^twl with the pressure 
apparatus, and the stopper firmly fixed in the middle neck. The 
clip next the isinula is now screwed up, and the one behind it opened, 
so that the pressure is brought to l)ejir on the injection niiiss. The 
animal having lx?en placed in position, either raised on a board or as 
most convenient, the canula in the aorta is cleansed from blood, and 
filled up with some warm J per cent, salt solution. The clip is 
then opened a little to let the tul)e fill with injwtion mass to the end, 
and the tube is slipped on to the canula and fastcMit^d ; the clip is then 
fully opened. The pressure registeral by the nmnometer is carefully 
watched ; it must be low to begin with, alx)ut one inch on i^ach arm, 
and this must be increased gradually, as the injection j)rogrc^s8es, by 
letting more water run from the suspended pressurt^bottle until alx)ut 
two inches are registered. At the very end, a little more than that 
may be given, but the amount can be Ix^st found out by |)nictice. 

On examining different parts of the animal it will easily Ik* s(vn 
how the injection is progressing. 

As soon as the injc^ction mass l)egins to come out of the right si<le 
of the heart, a ligature sliould be tied round the whol(» bitse of thv 
heart. 

When the whole animal appears to l)e of a uniformly rod hue in 
those parts that will show it, the pressure may Ih' iniTeasinl for a 

6 
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sliort time^ and then a ligature passed round the tubin^^ and tied 
tiglitly. 

The animal is then removed to a vessel containing spirit, in which 
are some blocks of ice. 

It must remain in this some hours, until the injection mass lias 
l)ecome solidified tliroughout. 

The animal can then be dissc^ctwl, and the parte hardenetl in the 
usual manntT. 

To Inject a Single Organ. — Take, for example, the liver of a ral>- 
bit. The thorax and abdomen are carefully opened up, and portions 
of the wall of the thorax removed, until the superior vena ctiva is 
thoroughly exposed ; a ligatiu'e is j)assed round it, and lightly tied. 
The stomach is then liftwl up, and the portal vein will reatlily be sei»n 
Ix'neath it ; a ligature is i)a8S(*l round it, and a slit made with a pair 
of fine scissors, a c^mula is inserted and tie<l in. The tubing from the 
l)Ottle containing the inj(»ction luass is now slipped on and securely 
ticnl, and pressun* applied. A slit is now made in the superior cava 
to let out the blcKxl. As soon as the organ has be(X)me distendetl and 
firm, tie the sujKTior cava, and, afl(T a little time, the tubing outeide 
the (^anuhi. Cut the tubing, and remove the whole organ verj' (aire- 
fully, and pla(X3 it in cold spirit. As socm as the injection mass Ims 
completely hardenwl, the organ may be cut up, plact>d in chromic 
a(;id mixture, and hardened as usual. 

To Inject the Bile Ihids, as well as tlie Bloodvessels. — To do this it 
is necessary to liave two Woolf Iwttles fitted in the manner already 
de8(Til)ed, but, to c(mnect them with the pressure apparatus, a T-piece 
must be placed on the tubing coming from the manometer, and the 
two smaller l)ottles l)e connected as before, onlv that each nmst have 
a screw clip lx»twe(»n it and the nuinometer, to shut oft the pressure 
from the one while the other is in use. 

Having the apparatus all ready and the two small W(X)lt Iwttles 
filled with injection mass, the one carmine gelatih, the other Berlin 
blue and gelatin, shut off tlie red by the screw clip. Then (arefully 
dissiHl; out the conmion duct, and insert a canula through a small slit 
and tie it in. The c^anula nuist be very small ; fill up the canula 
with warm Berlin blue 2 per «?nt solution, and slip on the tubing, 
tie, and put on the pressure. The pressure must Ik? increased gradu- 
ally to a higher degrtn* than in the «ise of the bloodvessels, as the 
injection is going where there is no outlet, and the bile in the duvts 
hjis to l)e pushed ius far as ix)ssil>le to make the proc(»ss a su(*coss« 
When no more injtHtion iiuiss will go in, and the orgiui appears blue 
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in patches, tie the tubing and cut it. Screw up the clip on the blue, 
then dissect out the portal vein, insert a canula and tie it in, and pro- 
ceed as before directed for a single organ. When the liver appears to 
be fully distended with the injection, tie the tube and cut it. Then 
remove the whole organ carefiiUy and place it in cold spirit for a 
time, until the injection mass has completely hardened. 

In the winter some difficulty will be found in keeping the injection 
mass from solidifying, especially in the tube. To obviate this, the 
bottle must be kept in a water-bath on a gas-stove, and sponges 
dipped in hot water should be laid on. the tube and on the organ to 
l)e injected. With a little care this can easily be done and the injec- 
tion made without any complicated apparatus for keeping the whole 
thing warm. 

To iNjEcrr the Lymphatics with a Cold Solution. 

When the lymphatics in some organs have to be demonstrated a 
cold 2 per cent, solution of Berlin blue is used. A Pravaz syringe 
is filled with the solution and the piston pushed down so that a drop 
is forced out at the point, showing that there is no air in the canula. 
The point is then thrust a short distance into the tissues and the pis- 
ton gradually pushed down. If the point is in a lymph channel, the 
blue will soon make its appearance in fine lines. If not, withdraw it 
a little and shift the direction. The piston must be pushed down 
very slowly. In this manner the lymphatics become filled with the 
blue, and the organ can then be hardened in the usual manner. 

Injecting the circulation with a colored material is easy after some 
practice, but it is always better to experiment first on some animal. 
As soon as the process, and above all the varying amount of pressure 
to apply, has been mastered, parts removed by operation can be 
injected. In these the largest artery that can be found should be 
usedy and as the injection oozes out of various vessels they must be 
nipped with bull-dog forceps. In some cases it is very difficult to 
get anything like a good injection of a part removed by operation, 
from the impossibility of stopping the vessels and getting enough 
pressure. Sometimes a damp cloth held tightly over the part may 
prevent most of the oozing, at least long enough to get a fair 
injection. 

The moment the injecting is finished the part should be plunged 
^nto spirit or Miiller's fluid in which some large pieces of ice have 
been previously placed. 



CHAPTER VII. 

ON THE MANAGEMENT OF A PATHOLOGICAL LABORATORY. 

A sucx:'E8.SFUL pathological lalx)raton' dei>en(ls on its Iwing an 
adjunct to a larg<» hospital, as the material for its work must come 
from two soun-cs, the operating theatre and the post-mortem room. 

Material from the operating theatre cjin always l)e obtxiined in the 
fresh state, an<l an assistant should Ik? detJiikHl to attend all o|)era- 
tions. He should \xi supplied with lx)ttles of various sizes containing 
Muller's fluid ; these should have large mouths, and all tissue removed 
ought to Ik» put into separate lK)ttU*s, as it is often verj' difficult to 
rcH-ognize small jwrtions when they have l)een some time in the harden- 
ing fluid. Every lx)ttlc must have a cl(»an lal)el on it, the name of 
th(j patient, dcwription of the tissue, and the date witli the name 
of the oiK»rating surgtn^n, should Ik' written on the lalK»l at the time 
of putting the material in the bottle. This csui lx» done in j)encil. 
When the bottles are taken to the pathological lal)onitory, the details 
from the lalx»ls should l)e at once ent^Ted in the diarv under the current 
numlxT, whi(»h numIxT shouhl then lx» put on the lalx^ls of the Ixjttles 
in ink, and the descripticm, if written in pencil, should l)e re\^Titten with 
ink. Aniline |x»ncils should never Ix^ uschI in writing on bilx'ls, as 
any spirit spilled over the lalx^l completely oblit^»rat(»8 the writing. 

MatcTial trom the })ost-mortem nxyiu must lx» treatinl in the same 
manner, only a larger amount c:ui l)e removal, as it is nect^sarj' to 
obtain a jx>rtion at least of all the orgtms. In many diseast^s one sjxvial 
organ is asscxMatinl with a discjusc, and that orgiui alone is often removal 
and (»xamine<l. In every cjise of constitutional disease ever}' organ in 
the iKKly ought to Ih» removed and examintnl, as all are mon* or lt»88 
aff'ectc'd ; imtil this is svstematicallv done we shall not have a thor- 
ough knowknlgc* of disease processes. Under existing n'gulations it is 
difficult to obtain a |H»st-inortem examination dinH'tly after d«it!i. In 
cohl weather this cliK'snot matt<Tso mu<*h, but in hot sunmier weather 
if the Ixxlv is allowe<l to n'main for twentv-four hf»urs lx»fore the 
examination is made, any material removinl will 1h» us(»1<'ss : post- 
mortem <l(H*om|X)sition will have prcnluccKl changes in the organs which 
will in many c-ases, entirely obliterate those j)r(Mluce<l l>y discjise. 
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History op the Cases. 

Pathological material is well-nigh useless for investigation without 
a clinical history. 

For the purpose of obtaining a short clinical history in everj' case 
the author has for many years used the two forms given— one for 
the operating theatre, the other for the post-mortem room. In each 
of these places one or more assistants may be given charge of the 
sheets, and it will be their duty to fill them up carefully and send 
them, with the material removed, to the pathological laboratory. 
In the case of post-mortem examinations the history should be filled 
in at the hospital by the clerk in charge of the case, and the former 
should then be sent to the post-mortem room with the body. The 
party making the post-mortem examination should then fill in the 
sheet with the post-mortem appearances, and send it, with the mate- 
rial removed, to the pathological laboratory. 

In the pathological laboratory two books should be kept : one a 
rough diary in which everything coming into the laboratory for 
examination should be entered under a current number — ^this should 
be done in the case of sputum or fluid sent for examination as well as 
with material from the hospital — and in every case the niunber in 
the diary should be placed on the bottle containing the material to be 
examined, no matter what it may be. After the specimens have been 
examined with the microscope and the changes made out, that portion 
of the form devoted to microscopical appearances must be filled up. 
When this is done, the contents of each form should be entered in 
another book under the number already given, and slides illustrative 
of the pathological condition should be placed in the cabinet, each 
slide bearing the number of the case. At the end of the year the 
forms should be bound up and returned to the hospital. 

The remainder of the material not required for investigation should 
be placed in spirit in a bottle with a tightly-fitting stopper, greased 
with paraffin to prevent sticking and evaporation, and duly labelled 
and numbered; it can then be placed in the stock cupboard for 
further investigation, or for the use of the practical pathology class. 
In this way in a few yeai^s an enormous amount of valuable informa- 
tion in different diseases can be accumulated which can readily be 
referred to, a large amount of well-hardened material is stored up 
for class use, and at the same time a numl)er of slides are on hand 
for purposes of comparison or demonstration. 
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Date Name Age Sex 



OpermtioD performed by 



HiigUtrr 



Remark n 



Typical specimens should be carefully placed in 
the hardening solution for the Pathological 
Museum. 



MlCB06CX>PICAL APPEARAKCES. 



aV. B. — Material Hhou1<l be placed ~ ~ 

at ontr, on removal, in Miiller's Mi-ller's Fixid. 

fluid, irithont iiutre hoMfUmy than p,jj^ bichr. 5ij. 

ahfotutehj nentt^ary and without s^da. sulph. Jj. 

wnnhing. Water, J^o. 
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Datk 



Name Age 



Sex 



Under Dr. 



History 



Clinical symptoms. 



Duration of disease 



Remarks 



Post-mortem Appearaxces. 

Bv Dr : 



Lungs 
Liver 



Kidney 

Abdominal cavity . . 

Brain and spinal cord 
Remarks 



Microscopical Appearances. 



N, B, — Material should be placed 
at once, on removal, in Miiller's Mulleb's Fluid. 
^MX^^ without more handling thati pot. bichr. tij. 



absolutely necessary and without 

I 

I xoashing. 



Soda, sulph. ,5J. 
Water. 5c. 
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Altliough in this country the difficulty in obtaining permission to 
make post-mortem examinations is very great, still there are numer- 
ous cases where examinations are made and tlie results obtained are 
rendered useless by bad hardening of the material and other causes. 
In this way the amount of pathological tissue annually Avasted is 
positively sinful, and the hindrance to the advancement of our knowl- 
edge of disease is very great. 

Miiller^s fluid is recommended as the l)est hanlening agent, in 
which anything removeil either by operation or at a post-mortem ex- 
amination should be placed, for several reasons. Foremost amongst 
these is the fact that any material is safe from decomposition when 
plac-ed in this fluid ; but certsiin precautions have to be observed. In 
many cases the material removed contains a large amount of pus or 
blood. This will rapidly decompose the hardening fluid, as will be 
shown by its becomin": brown and turbid. Such material should I)e 
changed at the end of twelve hours into fresh fluid, and again two 
or three times until the hardening fluid remains bright and clear. 
Another point in favor of Miiller's fluid is, that it docs not interfere 
with the action of special stains for Imcteria. And still another is, 
tliat if the material is left in it for a week it can then be rapidly 
hardened by chromic acid and spirit. 

Wlien any pathological material is received in the laboratory it 
should be examined to see if it is worth ket^ping as a macroscopical 
specimen or of Ix^ing photographed. Many tumors are well worth 
preserving in their entirety. To keep all of them in spirit entails a 
large expense and requires a great deal of room ; the glass jars are 
exp(^nsive and are liable to break, especially the larger ones, with any 
sudden fall of temperature ; the loss of spirit by evaporaticm is also 
another serious item of expense, and breaking-<lown preparations and 
sealing them up again takes a good deal of time. The reproduction 
by photography of all diseased conditions, whether removed by opera- 
tion or at a post-mortem examination, is a simple matter, and when 
a gootl nqcative is obtained any number of copies can be made; in 
this way everything of interest mn Ikj plactjd on record. If the prints 
are mmle on platinotype paper they will not fade, and can easily be 
colored by hand ; when the negative is a good one and the print well 
colored, the result is infinitely more instructive than the original pre- 
stTved in spirit in a glass jar. Little wall room is required, as the 
prints can be put in simple oak frames and arranged in contact all 
over the wall. Some few preparations should be put up in spirit for 
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class demonstration, but the majority of diseasGcl conditions can be 
better shown by well-executed photographs. (See Part IV.) 

Dirty Spirit. 

All dirty spirit should be saved, as it can be distilled and used over 
again. It does not matter how dirty it is, even if colored with aniline 
stains, it will come out clean and white. There is not much loss in 
re-distilling spirit, provided, of course, it has not been much diluted 
with water. In the ordinary work of the laboratory and practical 
classes, ten gallons of dirty spirit will yield eight gallons when dis- 
tiUed over ; the strength will be much reduced, but still it is perfectly 
good for hardening tissues and should be kept for that purpose. It 
can be brought up to a higher strength with a corresponding loss in 
quantity ; but re-distilled spirit should never be used for any routine 
work but merely for hardening. A large can with a tap in it should 
be kept in the basement, and when the dirty spirit l)ottles are full 
they should be emptied into it ; at the end of the year there will be 
found a quantity that will he well worth distilling over, it should 
then be kept in a separate receptacle and labellwl " re-distilled spirit.'^ 

Of Sealing-up Preparation Jars for the Museum. 

Of all the various methods that have been tried to prevent the 
evaporation of spirit from the specimen jars — the following seems to 
be the best. 

A glass cover must be cut to fit the jar — this can be done very 
quickly by a machine made for the purpose ; the top of the jar is then 
ground until it is perfectly even. This is very easily done on a flat 
stone, such as those used in paving the streets. Some water is placed 
on the stone, and the mouth of the jar is rubbed steadily on the stone 
until all uneven surfaces are ground off; a few minutes will do this. 
Fine emery-powder will assist the process, but is not necessarj^, and 
coarse emery must not be used, as it will chip off the edges of the jar. 
Care is requisite in grinding down a large jar, as if it is allowed to 
jump it will soon crack. 

To make the cement, a quantity of sheet gelatin is cut into small 
pieces, and covered with warm water in a }X)rcclain dish on a water- 
bath ; it is stirred with a glass rod until dissolved, and then a small 
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quimtity of glacial acetic acud added until it becomes distinctly sour 
to th(» tast(\ 

It is then poured into a wide-mouthed Iwttle, and is ready for ust». 

To Seal up a Preparation Jar. 

Plac»e the cover on an iron plate over a gas-burner and warm it. 

Cut with a file small notches in the top of the jar for the strings 
which hold up the preparatiim to lie in ; thoroughly drj' the top ; for 
this purj)ose a piece* of heattKl iron is drawn over it two or thrti* 
times. 

The «?ment having Ix'en nmde fluid in a water-liath, is applied to 
the top with a small brush, the cx)ver is then pla(x\l in i)osition and 
gently presscnl down. A small weight in some cases may l»e platxxl 
on it. The jar is then put on one side for twenty-four hours. The 
space lK»twec»n the edges of the cover and jar is then filial in with 
warm gelatin solution, and when this is quite hard a ring of Bruns- 
wick black or asi)halt varnish is painted on it. In sudden cliangi^s 
of temperature from warm to very (X)ld it is advisable not to mount 
specimens, as the application of heat will crack a large numlx?r of the 
jars. Should the spirit after a length of time l)ccome low, it may be 
renewed without rt»movin«: the cover. Two small holes should he 
drilled in the cover with an American drill moistened with turpen- 
tine, a small funnel is then drawn out very fine in th(» gas blowpipe, 
and inserti^il in one of the holes and the jar filled up. The holes are 
sealed up with gt^lat'n. 

Mode of Preserving Ophthalmic Specimens.* 

Mode of Preparing and Mounting, — The following are the stages 
of the process : 

1. The eye immediately after excision is placed, unopened, in 
Miiller's fluid for about three wcvks, light being carefully excluded. 
It is well to change the fluid everv two or thret^ davs, otherwise the 
8p(»cimen may be jxTmanently stiiincnl ; this happens all the more 
readily if light be not excluded. The fluid consists of 

Bichromate of potash 1 part. 

Sulphate of soda 1 part. 

Water 100 parta. 

» By Priestley Smith, Ophthalmic Review. March, 1883. 
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2. It is then wrapped in a piece of gutta-percha membrane, tlie 
surface of which has been greased to prevent adhesion, and frozen 
solid by immersion in a vessel containing a mixture of ice and salt. 
The vessel should have a hole at the bottom, so that water may drain 
away ; a flower-pot answers well. To freeze the eyeball solid takes 
not less than half an hour ; a valuable specimen may be spoiled by 
disturbance of the internal parts if cut open before it is solid through- 
out. 

3. When frozen it is divided in the required direction by means of 
a sliarp table-knife. A thicker blade, such as a razor, goes through 
the frozen globe with difficulty. If the exact position of the secrtion 
is of cx^nsequence, the points through which it should pass should be 
marked with a spot of ink l)efore freezing. 

4. The bisected specimen is placed in a 5 per cent, solution of 
chloral hydrate in order to remove the color of the Miiller's fluid, the 
solution being changed everj' two or three days until it is no longer 
discolored. 

5. It is then placed successively in glycerin solutions, 10 per cent., 
25 per cent., and 50 per cent., remaining in eac^h for twentj'-four 
hours or more. This process is necessary in order to prevent shrink- 
ing of the tissues when the specimen is placed in the jelly. 

6. It is then mounted. A specimen-jar being filled with melted 
jelly, the half-eye is placed in it, the conoavitj' upward. When every 
interstice is filled it is turned over, care bring taken to avoid the 
imprisonment of an air-bubble, and held, by means of a needle, in 
contac*t with the bottom of the jar. When the jelly is coagulated the 
jar is closed by gluing a disk of white cjirdboard upon the open end. 
The cardboard forms a white background to the specimen ; it is not 
in contact with the jelly. 

The jelly is made ac^^ording to the following formula : 

French gelatin 1 part. 

Glycerin 6 parts. 

Water 6 parts. 

Soak the gelatin in the water until it is swollen ; heat it, and add 
the glycerin ; add a trace of carlx)lic SLcid ; filter, while hot, through 
white blotting-paper. 

The strongest and most colorless gelatin is that m^ide by Coignet & 
Co., of Paris, obtainable in packets, and known as the " gold label " 
variety. The specimen jars are manufactunxl expressly by Messrs. 
F. & C. Osier, of Broad Street, Birmingham, England. 
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List of firms where micToscopes/ehemicals, and the various appa- 
ratus mentioned can Ik? obtainal : 

Microscope and Accessoties. 

Biuiseh & Lomb Optical Company, Rochester, New York. 
Messrs. R. & J. Beck. Agt^nts, Williams, Brown & Earle, Phila- 
delphia. 

Messrs. Powell & I^ealand, 170 Euston Road, London, England. 

C Zeiss, Jena, Germany. 

C. Reichert, VIII., Bennagass.^ 26, Vienna. 

Chemicals, Bacteriological Apparatus, Stains, etc. 

Eberliach & Son, Main St., Ami Arbor, Michigan. 
Stainincr solutions ready for use tran be obtained from this firm 
which are thoroughly reliable. 



PART II. 
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CHAPTER VIII. 

MiCROimoANiSMS have now such an intimate relation to disease 
that the study of their growth, life history, and the chemical products 
they ^ive rise to, forms an important part of pathologicsd investiga- 
tion. This subject is one that has received more attention of late 
years than any other branch of pathology, and an enormous amount 
of work has been done in it. Much of this work is, however, value- 
less, as has l)een shown by the many orgjmisms aa'epted as Ixjing the 
virus of particular diseases, which have, however, ujxjn extended ob- 
ser\'ation been given up, while in some cases a single organism has 
l)een replaced by a numl^er of forms. This all tends to show that 
the work is only in its infancy. 

At the present time great attention is Ixung paid to chemical pro- 
ducts w^hich have }K)isonous properties and whi(»h are supposed to be 
formed by microorganisms. This portion of the investigation — that 
is, the isolation of these chemical products — requires the services of a 
skille<l chemist ; but even then, if the chemical product should produce 
naked-eye changes and death in an animal, it must not be assumed 
that they have caused any given diswise, unless piithologicjd changes 
can \ye demonstrated in tlie tissues of the animal similar to those 
found in the human subjei^ dying of the sjime disease. (See K(H*h's 
laws.) 

In bacteriologi«il investigjition it must l)e always l>orne in mind 
that the air is teeming with different forms of microorgimisms, and 
that everj'thing used in the work is covenxl with them. And it nmst 
also be rememlxTed that these minute forms are verv much more 

•r 

numerous in some localitit^s than in others ; in crowdinl cities the 
certainty of contamination is so great that it is oflcn imj>ossible to 
oarrj' on special investigations, while in the country or in small towns. 
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where the laboratories are some distance fix)ni the more crowded parte, 
the difficulty of keeping cultivations sterile is not verv' great. 

The one absolute neoessitv in this work is cleanliness ; not the onli- 
nary form, but an attention to minute detail which results in rendering 
all the apjiaratus and instruments used absolutely sterile — that is, free 
from any form of microorganism. 

The aim of the IxurttTiologist is to free any one form of organism 
he may lx» working with from accidentiil contamination acquired in 
obtjiining it, and to separate it from other organisms which may Imve 
l)een prest^nt in the discaswl parts — that is, to obtain what is called a 
pure (*ultivation of the orgimism in question. 

When this is obtained his object is to free it from any disease pro- 
ducts which have been removed with it from the aifected jmrt. To 
do this 8uc(»essive inoculations are made from one tulnj of sterilized 
nutrient medium to another until it is presumed tliat all trace of any 
disesise product is removed and nothing but the particular form of 
orgimism is left. That this has ever l)e(»n done it is impossible 
to sjiy positively. The next step is, with the pure cultivation of 
the given organism, now prt«umably fret* from any contamination 
whatever, to inoculate an animal susceptible to the disease tlie 
organism is suppose<l to lx.» the virus of, and reproduce in that 
animal all the piithological (*hanges present in the human subject 
from which the organism was first obtained. That this is diffi- 
cult needs no demonstration — Jis in how few cases are all these clianges 
known — and yet we have setrn in the past few years announce- 
ments of the discovery of the bacillus of this and that disease, of 
which in many cas(»s there is not any susceptible animal kqowu. 
In makin^: Imcterioloijical examination of tissue removed from an 
aninuil inoculated, it must always Ik» rememlx^red that death causes 
changes in the blood eminently favorable to the growth of organ- 
isms in it, and tliat, if aft^T death the vessels are full of bacilli 
and there is no infiammator}' change in the surrounding tissue, these 
Imcilli have incrc^iscd after death. It must also be rt^membered that 
if one or two organisms exist in the intestine of man or a lower ani- 
mal in hot weather or in a hot (X)untr}-, and the post-mortem exami- 
nation is not made for st»veral hours aftx.^ death, there will Ix? ample 
time for th(» production of an almost pure* cultivation of the organisms 
in question. 

In the following account the simplest maimer of making bacterio- 
logical investigation will 1k» given, and it will l)e shown that expensive 
appanitus is not recjuire<l. As a matter of lact, the cultivation and 
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isolation of bacteria is one of the simplest proc»eedings in the whole ' 
range of pathology, and any ingenious student can construct an 
apparatus enabling him to do the work thoroughly at a small expense 
— two or three dollars. This has been done by one or more students 
of the University of Michigan with very creditable results. 

Apparatus, Glassware, etc , Required. 

Steam Sterilizer. 

Hot-air sterilizer. 

Incubator. 

Hot -water filter. 

Gras blowpipe. 

Test-tubes. 

Glass flasks. 

Shallow cultivation dishes (Esmarch's dishes). 

Glass funnels. 

Glass tubing. 

Large cultivation dishes for potatoes. 

Platinum needles. 

Sputum-spreader. 

Steam Sterilizer. 

This is a cylindrical vessel made of leaded iron with a copper 
bottom. It is covered with felt and has a conical lid in which is a 
hole to receive the thermometer ; on one side is a gauge to show the 
height of the water and a tap for running it off. It is fixed into a 
frame of sheet-iron which lias an opening in front through which a 
Fletcher burner or two large Bunsen's are introduced. In the inside 
is a grating which separates the water from the steam chaml)er, and 
on which rests the cages in which test-tubes are placed to be sterilized. 
These cages are four in number and are made in segments of a circle, 
so that no room is lost ; and they can he used singly when a small 
number of tubes require sterilization, which is a great convenience, lus 
if circular cages are used the whole of their interior must be fille<l up 
each time. The diameter of this steam sterilizer is suffic^iently largt* 
to admit of a number of flasks beting placed on the grating without 
the cages, or two cages can \)c used and the remaining half filled with 
flasks. This is the most convenient and cheapi^st steam sterilizer that 
can be procured, and it is made by Eberbach & Son, Ann Arhor. 



/ 
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Sucli a sterilizer as the above is required for laboratory work, but 
the 8tii<Ient can do all the stt>r!lizin;; he requires in an ordinary* 




pobito sti'iinuT, wlicrc tlic jirniiijp'iiiciit is pnu-tic-.ilh- tlic same. The 
water (-iiniidt j:<i hiy;lnT tliiin tlic liuiliii';-i>oiiit in citlier, ami i«n be 
luaiiibiimil iit tbiit jMiiiit us Ion;; :is is ni|iiisLtc finally well in the 
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potato-steamer. The kitchen utensil consists of an iron saucepan for 
the water and a tin cylinder which fits into it ; this must be deep 
enough to take the test-tubes upright ; a special one for the work, deep 
enough to take flasks and cagt^s, can be proc^ured at a tinsmith's for a 
small amount. 

Hot-air Sterilizer. 

This consists of a square box made of sheet-iron, standing on four 
1^8 ; the walls are double, and on the top are apertures with a sliding 
cover by which the passage of the hot air l)etween the double walls 
can be regulated. There is also a hole for a thermometer, and inside 
a shelf divides it into an upper and lower chamber. The upper is 
used for sterilizing cotton-wool, the lower for test-tubes, and when 
the shelf is removed flasks can stand upright on the floor. It is 
heated by a large Bunsen or Fletcher burner, and the temperature 
can be kept at 130° to 150^ C. for any time required. This is not 
an expensive piece of apparatus, nor is it absolutely required, as the 
test-tubes, flasks, etc., can be sterilized in the steam sterilizer if the 
work is done in a small town or country place. But if in a large 
city with a contaminated atmosphere the hot-air sterilizer is a neces- 
sity. With care the work can be done in the oven of a kitchen range 
if the heat is properly regulated and the cotton-wool is not allowed 
to become over-heated. 

Incubator. 

The principle on which the incubator is construetinl is that of a 
chest with a water-jacket ; this water when heatinl to the required 
degree is easily kept at that temperature by a small flame. Incu- 
bators vary in size and shape, some lx?ing square or rectiingular, 
some cylindrical, but the principle is the same. Elalwrate ones are 
prepared by the makers of tht»se articles, wlii(^h are very expensive. 
A simple form consists of a rwtangular l)ox, with double walls form- 
ing the water-jacket, having a partition in the middle dividing it 
into two compjirtments, with two doors in the front ; this is nuwlc by 
Eberbach & Son, Ann ArlK>r, and answers every i>urpc)se. The 
more expensive incubators have glass as well lus iron doors and are 
covenxl with felt, but this is not really ntH.i»ssary. When gas, as is 
gimerally the cjise, is used for h«»ting, an arrangement is nt^uinxl by 
which the supply of gjis can be rc^gulated so tliat an even tempc^ratur^ 

can be maintained. For this purpose a regulator is uswl. 

6 
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Reu'Iinrt's tluTmo-r.'/iiliitor is the Ix-st fi)rni tor onliiiary use and 
b vcrj- riimplv ; thu jilasri UMf<l in iU I'onrttnictiim U stninj^ nnd is not 
IJiiMl' to p't bn»k<'n wltli i-oininon i"<irr. 

. Tills pis n-jjiiiiibir I'^iiisist-i of two jmrts, a stt'iii aii<l a liollow 
T-pifcf. TIh' ii|»|»(T |Mirt of tin' st-m is widcntii aii<l tinmiid inside, 
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and the T-pieoe, also ground, fits into it. One arm of the T is open, 
the other closed ; the upright portion is hollow and has a small open- 
ing at its lower end and another on one side. The stem is hollow 
throughout and the lower end is enlarged ; on one side is a lateral 
arm provided with a screw. The whole of the stem is filled with 
mercury, the height of which is r^ulated by the screw in the arm. 
In the roof of the incubator at one corner is a hole ; a bored and split 
cork is slipped over the r^ulator, and it is thus fixed in this hole 
with the bulb lying in the water contained in the water-jacket. The 
gas underneath the incubator is lit, and when the heat has reached 
the required point, the screw in the lateral arm is turned until the 
mercury is forced up the tube high enough to close the orifice in the 
lower end of the T-pieoe. Enough gas will now pass through the side 
hole to keep up the requisite temperature. 

Should the temperature of the water fall, the mercury contracts and 
leaves the lower opening of the T-piecc free. More gas now passes 
on to the flame and the temperature rises until the lower opening 
of the T-piece is again closed by the expanding mercury. 

This is a very simple and efficient rq^lator and one that is not 
likely to get out of order. Should this occur and the gas be entirely 
prevented from passing through the regulator, there is a small cross- 
tube running between the two gas-pipes at the end of the incubator 
in which is a tap ; this can be turned until only a small amount of 
gas can pass ; this, however, is sufficient to keep the flame alight, 
with the regulator blocked. 

The great difficulty in getting steady gas-pressure arises from the 
alteration that takes place in the pressure from the main at certain 
times of the day. The only way in which this can be overcome is by 
placing a r^ulator on the supply-pipe ; in this way, no matter how 
the pressure outside the regulator may vary, only a fixed amount can 
pass through ; with this a steady heat can be easily kept up for any 
length of time by the thermo-regulator. In cases where gas is not 
procurable an oil or kerosene lamp can be used, and witli care a 
fairly steady temperature can be maintained. A cheap incubator can 
be manufactured out of cracker-tins or other tin boxes, and a large 
spirit lamp will keep up the temperature at tlie recjuired point for 
many hours. 

An incubator is only necessary when the temperature requires to 
l)e kept at from 37® to 40° C, as in cultivating the tulx^rcle bac^illus. 
Many others will grow at the ordinary room temperature. 
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Gas Blowpipe. 

This is a most useful piece of apparatus and one that is indispen- 
sable in a large laboratory, as with it most of the glass tubes, etc., 
can be made. It is mostly required for making capillary tubes to be 
used in inoculating animals and test-tubes, as this is by far the best 
way of doing this. Blowpipe work is easily learned, and many 
useful things can be made with a little pnurtice. 

Hot-water Filter. 

Solid cultivating media require filtering several times before they 
are clear enough to use, and as they solidify quickly an arrangemeut 
must be made that will kec^ them fluid while passing through the 
filter. This apj)amtus is the hot-water filter ; there are several forms, 
but the objecrt is to intJose the filter in a water-jacket and keep the 
water near the l)oiling-point by one or more Bunsen burners or spirit 
lamps. 

Gelatin cultivating material can be filtered readily through paper 
when the water surrounding the filter is kept hot, but agar-agar sets 
more quickly and nxjuires a higher temperature ; it is therefore much 
more difficult to filttT and takes a loncj time. The easiest wav to 
filt(T a small quantity of agjir-agjir is to place it in a paper filter in a 
glass funnel, insert this in a glass flask, and put the whole arrange- 
ment in the stt^m sterilizer, l«ivingit there until the agar has filtered 
tlirough. The ordinary steam sterilizer is not large enough to admit 
of large quantities Ix^ing filt(Teil in this manner, and for this purpose 
a special apparatus is re<|uired. It is in the form of a cylinder made 
of heavy block tin with a copper l)ottom ; in the inside is a tin funnel 
which forms the inner wall, the space lx3twet»n the inner funnel and 
the outer wall forming the water-jacket ; the lower end of the funnel 
is carried out througli one side and prqjwts Jis a small tube. 

In the inner (x)ncsivity an open wire fnune in the sliape of a funnel 
fits in; this is ("ovcnnl by a conicail flannel or felt tilttT, and a tin cover 
fits loosely on the to[). On the out^^idc is a glass tul)c» forming a 
water-giuige. The whole sUmds on an iron frame and heat is applied 
Iwlow. The jacket nnist Ih» fillcil nciirly but not quit^» full, and the 
heat applitnl ; when the water in the gauge* is swn to Ix? boiling the 
agar-agar is jx^uriI into the filt<T and nn^Mvcd, as it conu« from the 
tul)e in the side, in a glass flask. The filter may have a paper inside, 
but this lengthens the process ; cotton-wool may also \)e used, packed 
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in the flannel filter, but flannel or felt used in two or three thicknesses 
will filter agar-agar perfec«tly clear, especially if the flannel has been 
washi»d several times, as it then becomes thick and felted. 

Witli this apparatus there is no means of keeping the agar-agar or 
gelatin sterile, but it can be placed in the steam sterilizer as soon as it 
has passed through the filter, and again for two or three following 
days ; it will then remain perfectly sterile. 

Test-tubes, Flasks, etc. 

A large number of test-tul)es are required, and they should not be 
too large, as the larger sizes take up too much room, are more easily 
broken, and take too much cultivation medium to fill them to the 
required height. A tube six inches long by five-eighths of an inch 
in diameter is a good size, where a large number are required, as in 
students' pi'actical classes; wider tubes are, however, required for 
spet*ial work. Whatever size is used, all the tubes should be of the 
same length. 

Glass flasks are requinxl for various purposes, but chiefly for hold- 
ing the cultivating media in the various proa^sses it has to go through 
and for storing stock sterilized media ready to be poured into test- 
tubes for future use. These flasks will therefore vary greatly in size, 
from those having a capacity of two litres to smaller ones holding only 
a quarter or an eighth of that amount. 

Hound flasks with long necks are the best to use, as the necks are 
more easily plugged than those of pyramidal shape. All these flasks 
are made of thin glass and can be easily sterilized by over-heating in 
the flame of a Bunsen burner. 

Cultivation Dishes. 

These are used for two purposes : large sizes for cultivations on 
potato, and small shallow ones for plate cultivations. 

The large dishes are deep enough to take potiitoi^s, and can also be 
used as moist chambc»rs when plate cultivations are made on plates of 
glass. The smaller are made in various sizes ; those measuring alx)ut 
three inches across will be found most c»onvenicnt when a plate 
cultivation has to be made with the contents of an onlinar}' test-tulK\ 

All these cultivation dislu^s consist of two parts, the upptT being 
larger in diameter than the lower and fitting over it, in this way pre- 
venting any contamimition from the exttTnal air. Both top and 
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bottom arc ground true, and when slightly greased can be plat-ed on 
a piece of ground-glass ; in this way all evaporation is prevented. 






0>ver-gl«M furcepe. 



These jjlass dishes (fln also W' uw<l for many other purposes ; tliey 
an' not cxpcnsivi-, and the student will fin<l a few of them really 
ne(fS3ar\- for even < 



nlinary work. After having been used for any 
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Other purpose than cultivations, they can be readily cleansed with 
strong sulphuric acid to fit them agsiin for that purpose. 

Glass Tubing, Glass Rods, Funnels, etc. 

Various sizes of glass rods and tubintj; will be required for differ- 
ent purposes, some spirit lamps, and glass funnels ; but these rank 
amongst the ordinary equipment of a pathological laboratory with 
watch-glasses, etc. Platinum needles — these are an absolute necessity, 
as they are so easily sterilized, and can be used for all ordinary work 
in inoculating test-tubes. They are easily made by fusing the end of 
a piece of glass rod in the gas blowpipe and inserting a piece of 
platinum wire ; some of these should be made of short wire, others of 
longer, 8c> that they may be bent at the end into loops for taking up 
fluids which are to be inoculated into sterile test-tubes or plate culti- 
vation dishes. 

Sputum Spreader. 

This is an instrument composed of a small flat blade of silver or 
German silver fixed in a wooden handle. It is used for spreading 
sputum, or microorganisms from cultivations of fluid, on the cover- 
glasses. 

Needles, slides, cover-glasses, forceps are recjuired ; but these are all 
useil in morbid histology. 



CHAPTER IX. 

CULTIVATION MEDIA. 

Culture media arv of two kinds, fluid and solid ; an enormous 
number of diffen'ut formula? have l)een use<l for this purpose, but only 
tliose will lx» given whieh have proved to lx» reliable and are easily 
made. 

Fluid Medlv. 

Meat Broth. — This mav l)e nuide with anv kind of meat— beef, 
pork, ehieken — but l)eef is the simpU^t and best to use. It ean 
easily 1x5 obfciined frei* from fat and connective tissue, and it gives as 
good results as any other. 

To Make the Broth. — Take one ixnmd of lean beef, as fresh 
as it ean be procured, and either chop it up fine, or, better still, 
pass it through a mincing-machine. To this add two |>int8 of dis- 
tilled water and place the whole in a granite iron kettle and boil 
for half an hour. It is then filtere<l, and the filtrate neutralized by 
the afklition, drop by drop, of liquor potiussa on a solution of car- 
bonate of sodium ; it mav lx» made faintlv alkaline. 

It should Ix? rememlxTwl that the fresher thi? meat is, the less acid 
there is in the broth to neutralize. 

It is now allowed to stiuid and cool until the fat solidifies ; this is 
skimmed off, and two eggs an^ l)roken up, shell and all, and added to 
tlie broth. It is now lx)ile(l a:^ain for an hour, and then strained 
through a cloth. 

It is then filtered tlirough paper into siimll flasks, which should 
be onlv half filled. 

If the different proct*sst»s havi^ Ixvn cjirc^fully carried out, the filtrate 
will 1x5 perfectly clear ; if it is not it nuist lx» filtered again. 

The flasks are not more than half filled, t4) prev(»nt their lK)iling up 
in the sttTilizer and wetting the plugs. 

The l)roth is now made, and only rwpiires st^Tilization to be ready 
for usi» ; this is a(x*oniplish<Hl l)y placing the Imlf-filled flasks in the 
steam st<Tilizer for alx)ut tw(»nty minutes at a tem^x^rature of 100° C. 
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This is repeated on the two following days. The small flasks are 
stopi>ered with cotton-wool plugs, which must be moderately long and 
must fit tightly. These plugs are raised a little each time the flasks 
are put in tlie sterilizer, and again pushed down directly they are 
removed. The flasks should be placed in the incubator for a week 
or t>vo at a temperature of about 35° C, and should remain per- 
fectlv sterile. 

m 

Meat Infusion. — Take one pound of lean beef, free from fat 
and connective tissue, and pass it through the mincing-machine ; add 
to it two and a quarter pinta (one litre) of distilled water, and put 
it in a cool cellar, or in an ice-chest for twenty-four hours. 

Then shake it up well and strain through a cloth ; it should be 
well squeezed in the cloth to get out all the juice. 

Add five grammes of table salt and ten grammes of dry peptone, 
and the whites of two eggs beaten up. Then cook it for half an 
hour and filter. Render the filtrate faintly alkaline with sodium 
carbonate solution, and filter into sterile flasks as l)efore. 

If this meat extract is required for the cultivation of tubercle 
bacilli, 10 per cent, of glycerin should Ik? added with the salt and 
peptone. 

The small flasks containing the clear meat infiision should now be 
placed in the steam sterilizer, with the plugs raised, for a quarter of 
an hour at a temperature of 100° C, and this should be repeated on 
the t>vo following days. The infusion is then ready for use, but if 
not required at once it should be placeil in the incubator and kept for 
a week at a temperature of 35° C. to see if there is any contamina- 
tion. This hardly ever occurs unless there is carelessness in the 
manipulation. 

Stock flasks of this meat infusion should be kept on hand, as it can 
easily be used for making solid media by the addition of gelatin or 
agar-agar. 

In making pure cultures of any organism, the growth in fluid 
media should always be tried as well as on the different solid media, 
as there is often a great difference presenttxl by the same organism 
\vhen grown in different substances. 

Solid Media. 

Potato Cultivation, 

For this purpose the Ix^t potatoes aR» those with a smooth skin 
and free from deep eyes and diseased or injured spots. They uuist 
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be carefully scrubbed with a brush in water, and then soaked in a 5 
per («nt. solution of corrosive sublimate for some time. 

They must then l>e placed in a cage in the steam sterilizer, and 
kept at a temperature of 100° C. for from twenty minutes to Iialf an 
hour, according to their size. They are then allowed to cool. 

One of the large cultivation dishes is now prepared by thorough 
w^ashing with water and rinsing with corrosive sublimate solution ; a 
round filter-paper is saturated with this solution, and laid in the 
bottom. The next operati<m consists in dividing the potato into 
two parts longitudinally, and placing it with the cut surface upper- 
most in the cultivating dish. For this purpose a common kitchen 
knife is the l)e8t, one having a round wooden handle ; this Iiandle can 
be cut flat on one side so that when the knife is laid on the table it 
will remain with the e<lge upward. The knife is now sterilized by 
heating it in the flame of a Bunsen burner. The potato is taken in 
the left hand, and divided almost in two with the knife ; an assistant 
then raises the cover of tlit* cultivating dish and holds it directly over 
the lower pirt to prevent any orgiuiisms from the air dropping in. 
The left hand holding the potato iK'twwn the fingtT and thumb, with 
the blade of the knife still in it, is now turned so as to come above 
the potjito, whi(»h is then pliM^nl on the filter-paper in the lower \yart 
of the cultivating dish, and l)y a quick turn of the knife the two 
halves of the potato are scpiratcd, and lie, cut surface uppermost, 
n-ady for inoculation. With a little care this cjin lx» quickly done 
without (X)ufcuninating the surfaces in the slight4»st degRv ; the hands 
should Ixj dippwl in the sublimate solution Ixjfore commencing 
oix^rations. 

This is the simplest metho<l of making cultivation on solid media, 
and answers jXTfcctly for many purix>scs, but ciumot lx> used when 
the growths have to be observed for any length of tim(», as changes 
take place in the jx)tiitocs that aifcfl; the growths on them. 

PotiitO(«, howevtT, may lx» usc<l f<:)r a long {X'riod in another way. 

They are clesuisi-d in the same manner Jis Ix^fore, and steamed for 
alx)ut ten minutt^s ; they are tlien paRil with a knife which has been 
st<TiliziMl, and <'ut into small culx»s which will drop into medium- 
size<l test-tulM'S, or cut into cylinders witli a tin cutt<T such as is 
used in making |>astry ; these cylinders are divide<l into discs and 
pla<HHl two or thrtH' together in a small cultivation dish. In either 
cjise they are thoroughly sterilized in t\w steiim steriliz(T and are then 
niadv for inoculation. 

To inoculate the jxitiitoes a sterilizeil platinum ntH^lle is use<l, or a 
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glass rod drawir out to a fine point in the gas blowpipe or a large 
spirit lamp. A small portion of the growth is deposited on the sur- . 
fiiee of the potato in spots or lines, and in a few hours will show • 
signs of growth. This is the best method for growing those micro- 
organisms that possess the power of forming coloring matter, as they 
will grow luxuriantly and develop the color brightly. 

Solid Liquefiable Cultivating Media. 

In making cultivating media that will become solid on cooling and 
remain so at ordinary or higher temperatures, t^vo substances are used 
— gelatin and agar-agar. 

The gelatin is what is called " gold label," it is sold in thin sheets. 

From 5 to 10 per cent, of gelatin is lulded to the broth or beef- 
liquor, and this will remain solid up to about 20° C. 

Agar-agar is added to the nutrient fluid in the proportion of 1 to 
2 per cent. ; 1 .5 per cent, is generally used. This will remain solid 
at a temperature of 40° C. or higher. 

A very good solid cultivation medium is made by mixing gelatin 
and agar-agar in the proportion of 5 per cent, of gelatin and 1 per 
cent, of agar (Jensen). This is a capital medium and am be used for 
nearly everything. When careftiUy clarified and filtered it can he 
made almost as clear as gelatin. By the addition of 10 per cent, of 
glywrin it can be used for the cultivation of tubercle bacilli. 

To Make Gelatin Cultivation Medium. 

If a quantity of beef infusion has already been made and steriliz^ed, 
it will only require the addition of 10 per cent, of gelatin to make it 
solid at a temperature up to 25° C. 

It is always best when making the lx?ef infusion to filter it finally 
into flasks that, when half fillwl, will hold a ci^rtiiin known quantity ; 
300 c.c, is a convenient amount. When solid gelatin nuKlium is 
required, it is then only ne(*essary to weigh out gelatin to 10 per cent, 
of this amoimt, cut it into small pieces, put it in the flask and warm 
gradually until it is dissolveil. It must then Ix^ l)oilwl for ticn 
minutes, and, after cooling, reudercH:! slightly alkaline. The white of 
an egg is then beat up with this quantity, and it is again boiknl. It 
is then filtered in the hot-water filtering apparatus into flasks or t^^t- 
tubes. These are again steamwl for Urn minut(.*s on three siutt»ssive 
days, and are then really for use. 
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In clarifying these nK»dia, the whites of four egj;?8 well lieaten up 
with a little wattT will clear a litre of nutrient fluid, which must l)e 
allowed to cool to about 50° C. before the egg is added. 

Agar-agar Cultivation Medium. 

With a ready-prepared sttTilized lx»ef infusion the addition of 1.5 
per (t'nt. of agar-agar is all that is necessary to make a medium that 
will remain solid at 50° C. The steps to l)e taken after the addition 
of the agar-agar are the same as those described for gelatin. 

When, however, the In'ef inftision has to 1x3 prepared at tlie time, 
a somewhat different process is used. One pound of lean beef, free 
from fat and fibrous tissue, is minced and then mac^erated in a litre of 
distillcHl water for twenty-four hours in a cool place. It is then 
straincKl through a clean cloth, and all the fluid thoroughly squeezed 
out and the amount made up to one litre by the mldition of distilled 
water. 

Fifteen granmies of agar-agar are now weighed out, cut into small 
piec-es witli a }>air of scissors, and then placed in the beef-liquor. 
This is tlien raised to the l)oi ling-point and kept simmering until 
all the agjir-agar is dissolvwl, which will take al)out three hours. 
. Ten grannues of dry pt»ptone arc now added. Five grammes of 
table salt an* added to the whites of thrw or four ^gs, and the whole 
iKHten up in 100 c.c. of distilled water, and then stirred into the 
lx»ef-liquor. This is added to tlie bc»ef-liquor and agar-agar as soon 
as it has cooled down to about 50° C. It is then boiled for about 
fifteen minutes until all the albumin is coagulated ; it is then filtered 
in the hot-water filter through two thicknt»ssi»s of tiiw flannel which 
has Ixjen well washed; it is then neutralized with a solution of car- 
l)onate of soda or liquor potassff, and, if ne«?8sary, filtered again. 
The resulting flui<l should l)e perft^ctly clcjir; when it solidifies it 
acquires a slight milky opacity but there should 1x3 no deposit. 

The heating should Ix* done in a large ghiss flask tightly plugged 
with cotton-wool, over a Fletcher burner on which are plattxl one or 
two shet»ts of aslxstos pajx^r. 

The final filtcTing should Ix' into small glass flsisks, and these should 
onlv Iw half filled. 

If t(»st-tulx»s are to lx» }X)unMl at on(t», it should be done from 
the small flasks and not from the filter-tulx», as in the latter case the 
side of the tt»st-tul)e is invariablv wetted with the medium. 
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The flasks and tubes can be placed at once in the sterilizer and 
kept at 100*^ C. for forty-five minutes, the same bein^r repeaited on the 
two following days. 

Agar-oelatin. 

By the following method agar-gelatin can be made which is per- 
fectly clear when poured into test-tubes, and contains no flocculent 
sediment : 

Take one pound of lean beef and one litre (two and one-quarter 
pints) of distilled water and proceed as before. When the liquor has 
been strained from the meat, put it into a two-litre glass flask and 
boil it for half an hour, then let it cool to about 50° C, and add the 
whites of three or four ^gs beaten up in a little distilled water. Add 
enough distilled water to bring it up to the original amount and boil 
for ten minutes ; then filter through paper. The liquor will now be 
perfectly clear, of a pale straw-color. Put it in a clean two-litre 
flask and add ten grammes of agar, and keep it sinuuering over a 
Bunsen or Fletcher burner by interposing two or three sheets of 
asbestos paper between the flask and the flame. This must go on until 
all the agar is dissolved. It will take two or three hours. The same 
result may be obtained by using a granite kettle, but it requirt^s con- 
stant stirring to prevent burning. The steam sterilizer may also be 
used. The Flet<»her burner is, however, the simplest method. As 
soon as the agar is dissolved, fifty grammes of gelatin, ten grammes of 
dry peptone, and five grammes of salt are added, and the mixture 
again heated until all the gelatin is dissolved, which will not take 
long ; when this is accomplished sufficient carbonate of sodium solu- 
tion is added to render it faintly alkaline, and the whole is filtered in 
the hot-water funnel through one or two thicknesses of well-washed 
flannel. The filtrate will be perfectly clear, and will not deiK>sit on 
cooling. 

To use this for the cultivation of tubercle bacilli, add 10 ptT ci»nt. 
of glycerin before neutralizing. The agar-gelatin may Ixi filtertxl 
into small flasks which, when half filloil, will hold about 300 c.c, or 
it may be poured directly into test-tubes. In either case sttTJlization 
is accomplished by steaming for three days in the steam sttTilizer at 
a temperature of 100° C. In sterilizing it must be borne in mind 
that gelatin, if boiled too long, loses its power of gelatinizing, thert»- 
fore flasks or tubes of gelatin medium should not Ik» steamwl for nion» 
than ten or fifteen minutes each time. Agar-gelatin may have a 
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longer time, al)oiit twenty-five minutes ; and agar alone will take 
forty-five minutes or more after tlie whole mass is dissolved, which 
takes some time when it is contained in a flask. 

In pouring the warm meilium into the test-tul)es care must be 
taken that it does not touch tlu» sides of the upper part of the tulx», 
as the cotton-wool plug will stick to the medium, and when with- 
drawn for inoculation leave the mouth full of cotton fibres. 

AtU'V the third sttTilization some of the tulK?s should be allowed 
to cxx)l in an upright jx)sition for thnist cultures, while others should 
Ik^ slopeil, so that a greater surface is presentt»d for the groT^th of 
organisms. 

The simpl(*st way to sIojk? tul)es is with some pie(x« of wood one 
and a half inclu^s sf|uan», and two feet or so long. They are laid on a 
table a short distance apart, jxinillcl to one another ; the tubes'are 
phuvd with the In^ttom on the table against one piec*e and the neck 
nesting on another ; by sci)arating the pieces of wood any slope that is 
d<»8ired can Ik? obtiiined. 

Th(»se nutrient media can lx» prepared with the various meat 
extracts instead of using fresh mciit, but the author has never l)een 
able to get such universally good Results with them as with simple 
beef infusion. 

For this purpose 25 gnimmes of Liebig's or Kemmcrich's extract 
is dissolved in a litre of water, and this takes the plact^ of the beef 
infusion. 

The following formula was used by Roux and Nocuard for the 
cultivation of tulx»rcle l)acilli : In a litre of distilleil water dissolve 

Liebig's extract 5 grammes. 

Cane sugar b " 

Peptonum siccum 30 " 

Agar 15 *' 

Cook for an hour and add o per «!ent. of glycerin. 
Kender slightly alkaline with a solution of earl)onatc of soda. 
Add egg albumin and l)oi] agiiin for an hour. 
Filter into stcrih* flasks. 
Stc*am for thn^e successive davs. 

Ten minute's each time is sufficient after the medium has liquefied, 
which taktw some time. 



CHAPTER X. 

PLATE CULTIVATIONS. 

To establish the connection of any form of microorganism with a 
disease, it must be separated from the numerous other organisms 
which are always present in any diseased condition, no matter whether 
the material is pus from an abscess or broken-down caseated matter. 
There have been numbers of different methods adopted for this pur- 
pose ; but what are called plate cultivations are by far the simplest 
and best. We are indebted to Dr. Koch for this easy method of 
isolating microorganisms so that we can study their individual pecni- 
liarities and their action on susceptible animals. 

The object to be attained in making a plate cultivation is to diffuse 
through the solid cultivating medium, when liquefied by heat, a por- 
tion of the material containing the organisms, and by then pouring 
out this medium on a plane surface and allowing it to become solid, 
to separate the organisms so that when they grow each one will form 
a small colony by itself. Small portions of these colonies can then 
be taken with a sterilized platinum needle and inoculated in separate 
test-tubes of suitable c^ultivating medium. In this way cultures art» 
obtained which consist of only one form of organism ; they are tlien 
called pure cultures, and the subsequent inoculation of other tubes 
from one to another for a numlx^r of times is supposed to free the 
organisms from any impurity that may liave been associated with 
them. 

This is tlie weak point in what are called pure cultures ; as it has 
never been absolutely proved that they do not carry over with them 
some substance beside the organism every time a fresh tube is inocu- 
lated, or, as it is called, a fresh generation formed. The experiments 
with the jequirity bacillus have shown that a micro()rganism may be 
cultivated for many generations and still produce the characteristic 
effect, and yet the poisonous product have no connection whatever 
with the organism. 

In making plate cultivations either gelatin or agar-gi'latin cultiva- 
tion medium may be used ; the process (X)nsists in first liquefying the 
medium and keeping it at as low a temjx'rature as will allow it to 
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reiTuiin liquid while the material containing the organisms is intro- 
duced into it. The organisms must l^ in some substance in a fluid 
state* or they cannot be properly separated. The next step is to pour 
the nuiterial from the tube* into which the organisms have been intro- 
duced on to a flat surface and allow it to solidify, in this manner 
separating the orgimisms and allowing them to grow and form indi- 
vidual colonics in the pla(« in whi(»h they have become fixed by tlie 
solidifying of the cultivation medium. 

Th(^ best method for making plate cultivations is by using the small 
cultivation dishes, which measure alx)ut three inches in diameter, the 
top l)eing larger and fitting over the lower part ; l)efore use they are 
thorouurhlv sterilized in the usual manner, and a small label affixed 
to each cover. 

Three tubes of nutrient medium are usually used for one plate 
cultivation, the object being to separate the organisms as far as possi- 
ble, and guartl against their growing so thickly that the diffm»nt 
colonies would run into each other. 

Three test-tul>es are liquefied, and the first is inoculated with the 
fluid to \ye examined by dipping a sterilized platinum wire, the end 
of which has Ix^en bent into a l<x)p, into the fluid and then intro- 
ducing it into the te*8t-tulx» of liquid mediimi ; it is then stirred 
slightly and withdrawn ; the test-tulx» is then gently rolled be- 
tween the hands after IxMng plugg(?d. The platinum wire having 
lxH»n agiiin sterilized, is then dipped into the first tulx' and from it 
into the s(H»ond ; this dipping may 1k» rcpt^tenl two or tliree times. 
Tlui first tul)c is then plugged, and tube No. 3 prepared and the 
platinum wire fR»shly stcriliztxl is dipjX'd into No. 2, and then slightly 
stirred in No. 3 ; this is Repeated two or three times and the test-tubes 
an* ready for pouring into the small cultivation dislu* in which their 
<-ontents have to sr)lidify. Tulx* No. 1 is quic^kly poured into one 
of the dishes, then No. 2 into another, and No. 3 into a third ; tliey 
are then place<l on a level surfatx* to solidify. 

On the lalx'ls is written the source of the material, the date and 
numIxT of the inoculation. 

The first which was inoculati'd fn)ni the original imiterial is marked 
" original ;" the siHtmd, which was inoculattnl from the first, is marked 
No. 1, to signify that it is the first attenuation ; the thinl is marked 
No. 2, to signify that it was inoculat(*d from No. 1, and forms tlie 
sei'ond attenuation. Generallv two attenuaticms are sufficient, but 
sometinu»s, when a large numlx^r of orgjinisms are present, a third 
l)ecome8 nw^essar}', in which i-ase a fourtli cultivation dish is useti^ 
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which 18 marked No. 3, or thutl attenuation. When the organisms 
are such that they will grow at an ordinary room temperature no 
fiirther process is necessary, and in t^*o or three days minute specks 
will appear on the surface of the nutrient medium, which are the 
individual colonies. In the original these will be very numerous, 
and will generally become fused together in a short time ; in No. 1 
attenuation they will be in much smaller numbers, and in No. 2 only 
a very few scattered over the surface. To get a pure culture of any 
form it is now only necessary to take up one of these specks on a 
sterilized platinum needle and inoculate a tube of sterile medium to 
have a growth sufficient for all purposes. It may happen that the 
small speck removed will contain more than one form ; in this case 
the contents of the tube must be carefully liquefied and another series 
of plate cultivations made from it. 

In the case of organisms that require a higher temperature the 
cultivation dishes are placed in one of the large potato-culture dishes 
on a round filter-paper saturated with corrosive sublimate solution, 
covered, and the whole placed in the incubator and kept at a tem- 
perature of about 37° C. When those organisms that grow at the 
room temperature have to be kept for some time, it is advisable to 
place them in the same way in a large cultivation dish to prevent 
their drying up. Glass plates are used in some laboratories ; they 
are much more troublesome to use and give no better results. 

Test-tube Cultivations. 

When the nutrient medium has been finally filtered it is ready for 
pouring into test-tubes. A number of these are prepared by a thor- 
ough washing in water ; they are then rinsed with corrosive sublimate 
solution, and washed out with alcohol and drained ; next they are 
plugged with cotton-wool stoppers. The plug is then removed and 
the nutrient fluid poured carefully into each until it is about one- 
tliird fnll, and the cotton-wool plug is replaced. In pouring, it is 
necessary to hold the test-tube upright and let tlie stream fall to the 
bottom of the tube without touching the sides ; if it does, the cotton- 
wool adheres, and on removing it to inoculate the tube the upper end 
is found to be full of cotton fibres which will wipe off the inoc*ulation 
material as the sterilized platinum wire passes througli them. With 
a little practice any number of tubes can be poured without wetting 
any of the upper part. 

The tubes have now to be sterilized. They are packed in the 

7 
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wire Ixiskets and placed in the steam sterilizer and kept in it with 
the temperature at 100° C. for a period varj'ing from ten minutes 
for gelatin, to twenty-five for agar-gelatiu, and about forty-five for 
agar alone. This is n»[x^ited on the two following days, and then the 
tubes may be i-onsidered to Ix? thoroughly sterilized. If the tulx^s are 
required for inoculation by a thrust of the |>latiuum wire carrj-ing 
the organism into tlie nutrient medium, they are allowed to solidify 
in the wire basket in the upright position. If, however, they are 
wanted for growing organisms on the surface of the nutrient medium, 
a larger surface to inoculate on is lx*tter, and for this purpose the 
tubes are allowed to solidify in a sloping position. 

Inoc'ulatixg the Test-tubes. 

If the material to Ix? inoculated in the fresh tulx» is already grow- 
ing in a test-tul)e, a portion is taken on a sterilized platinum wire and 
either thrust into the nutrient medium or lightly spread on the 
slopeil surface. To do this easily the test-tulx? containing the mate- 
rial is held in the lefl hand and the cotton-wool plug removed and 
stuck lx?twwn two of the fingi»rs of the left hand ; the sterilized wire 
is introduced and a small [K)rtion of the growth taken up on its point, 
the t^»st-tulx* being held all the time in a horizontiil |X)8ition to pre- 
vent germs in the air from drop|)ing in. The cotton plug is th(»n 
quickly rt^placed and the tulx* laid down. The new tube is then 
taken up and the cotton plug removcil, the platinum wire introduceil 
and the gro\i*th dciK)sitcil in or on th(» nutrient medium, and the plug 
replaced. If an assistant is at hand the whole process can Ix? done 
more rapidly ; but with practice it is wisy to hold lx)th tubes in the left 
hand as well as their plugs, when there is, of i^ourse, less danger of 
C'ont^imination. In intx'ulating tulx^ for th(» first time it is best to 
follow tlie plan first given, aii<l modificsitions tending to greater 
rapidity and consequently less risk of ixmtamination will rea<lily pn»- 
S(»nt themselvt»s to the practical mind. The cotton plugs must always 
lx» held by their external enil, and that portion going into tlie test- 
tube should never Ix^ touchc<l bv the fingt»rs. Greater care must 
always lx» taken when the operation is performeil in a large city, 
when* th<» numIxT of giTms in the air is largely in excess of tliat 
found in country places. 

Many germs will grow at the onlinary room tempeniture, others 
rcquin* a higher temjx»raturt% and tlK»st» nuist be kept in the incubator, 
where the heat csm Ix* R*gulateil exactly to what is reijuirt^tl. 
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It is a good plan to singe the top of the cotton phig in a spirit 
lamp, and then to cover it over with a small rubber cap made for 
the purpose; the cap must first be washed in corrosive sublimate 
solution. 

In this way mould-spores are prevented from growing in the plug 
and thence into the test-tube. Another method is to dip the ends of 
the test-tubes in melted sterile paraifin ; this method, while not so nice 
as the former, is better in one respect — it prevents evaporation of the 
nutrient medium, and the tubes do not dry up so quickly. All test- 
tubes should be labelled and the nature of the inoculated material 
written on them, with the date. When inoculating a test-tube from a 
plate cultivation, it is neoessarj' to have an assistant to raise the cover 
while the platinum wire is introduced under it and a small portion of 
growth removed ; in all other respects the operation is the same as in 
inoculating from one test-tube to another. 

A number of test-tubes containing sterile nutrient mediimi should 
always he kept on liand, ready to be used as frequently as occasion offers 
to make a plate cultivation or inoculation, which would be lost if the 
sterile tubes had to Ixj specially preparal ; these should be covered 
with rublxjr caps and the plugs singed. 




CHAPTER XI. 

EXPERIMENTS ON ANIMALS. 

Having obtained cultivations which consist of onlv one form of 
microorganism, and which have been by repeated transfers to new 
tubes presumably freed from any morbid material which was in the 
first instance introduced from the sounx? from which they were taken, 
the next step is to find their relation to the disease they have been 
found associated with. 

To do this it is n(»c<»ssarj' to get an animal that is susceptible to 
the given disease, and then to incx'ulate it with the organism supposed 
to lx» the (^use of that dist^ise. 

There are many diseases for which a susceptible animal cannot be 
found ; it is plain tlierefore that in thesi* diseases at present we can 
say nothing positively of their bactiTial origin. 

On the other hand, tlu»re are some diseases which are easily repro- 
du(XHl in animals, sucli as rabbits, guinea-pigs, or monkeys. 

In these cases it is (^sy to tnu-e tlie disease, as we are able to 
ol)8(Tve it in its earliest stages in the inoculated animal. 

Subcutaneous Inoculation. 

The animals commonly used for experiment are guinea-pigs, rabbits, 
whit(i niic<», rats, an<l monkeys. The susceptibility of these animals 
to dif!er(»nt diswis(s varies, an<l in making an investigation the effect 
of inoculation must Ixi observed in various animals until one is found 
in which the origimil disease, of which the organism to be cxperi- 
m(»nted with is supposed to Ik' the cause, cim be readily reproduced. 
\Vhat«'ver animals are ustnl for investigations, it is most important 
that they should Ik» in perfi»i*t health l)eforc» they are inocoilatcHl, and 
this <iui only U' attainwl by scrupulous («re and (*leanliness in their 
jH»ns or cag<s an<l in the supply of suitable food, which also ought to 
Ih» varied ocxiLsionallv. No trustworthy <leduction can be made from 
tlie inocuilation of a half-starvwl aninml i^ovcred with filth. 

Animals in confinement shouM have sis much freedom as possible; 
tlU'ir <*agis stitti^^e large, and the ventilation of the place in which 




EXPERIMENTS ON ANIMALS. 101 

they are kept should be such that on entering it there is no musty, 
damp smell. Monkeys should have large cages with several bars 
across on which they can sit, and a sleeping-box in one of the upper 
corners having a small opening. As these animals are generally wild, 
it is a good plan to have a small sliding door to the sleeping-cage, so 
arranged that it can be closed from the outside. The animals can 
then be driven into the sleeping-box and the door closed on them 
every time the cage is cleaned out. 

Guinea-pigs require a covered box, with plenty of hay and straw 
for them to burrow and sleep in. This box may be placed on the 
floor, and some boards arranged on their edges and fastened to the 
box at one end, so that a good nin is made for them and a warm 
sleeping-place. The same arrangement on a larger scale does for 
rabbits. 

White mice can be kept in the regular wired mice-cages, or in a tin 
box with a thick layer of sawdust. They require some cotton- wool to 
burrow in. Mice are ver}'^ susceptible to damp, and when they are 
kept in tin boxes the cover must be freely perforated to allow for the 
evaporation of moisture. 

Too many animals should not be kept together, as they invariably 
become unhealthy, and a dry, warm covered place must Ikj arranged 
for them to retire into for sleep ; if this is not attended to, after a time 
they will b^in to die off without any apparent reason. 

All animals' rooms should be provided with large; <5igcs ma<le of 
wood, with zinc trays and lattice-wire doors ; these; are re({uired for 
any animals kept for breeding pur[)03e8, and also lor inoculated 
animals. 

There should always be a separate room into which all animals 
inoculated can be placed and kept under ol)ser\'ation, and for some 
diseases, such as anthrax, a separate room should Ix; used. 

Good food suitable to each kind of animal, cleanliness, and warmth 
are necessarj' adjuncts to successful investigation. 

IXCKJULATION. 

Animals may be inoculat«5l with a Pravaz syringe or a capillar}- 
tube when the material uscil is in a fluid form. A Pravaz syringe 
for this purpose must l^e &> e-oastructid that it ran rwidily Ur taken 
apart and disinfected after u^^ ; there are many simpK; forms riuule ; 
they should be washed thoroughly in 20 |irr nrnt ^arUjlic az-id solu- 
tion, and then in absolute alcohol, Ijeion- and aft^.-r us^*. For critioal 
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experimente a new syringe should Iw nsc?d each time ; for, while it is 
easy to thoroughly sterilize a syringe — as inot^ilating an aninial with 
distilled water, after cleaning it, will show — still, for a crucial t<^t^ 
no possible element of fallacy should be permitted. 

The capillary tube, however, is easily made at tlu* time it is requiriKl, 
and with ordinary care no contamination can occur. To make it, a 
gas blowpipe is re<juirt»d : a piece of glass tubing is rotated slowly in 
the flame until it becomes nxl-hot ; it is then removed from the flame 
and dra\vn out ; in this way a fine, hollow glass thread is produced. 
By holding the middle of this in the flame it is burned through and 
the ends hermi^tically sealed, and one end of the (^pillar}- tulx» is 
made. The rod is agsiin plai^ in the flame so tliat about a quarttT 
of an inch of the original tulx} is left with tlie dniwn-out (»nd, and it 
is rotated until red-hot and tlicn drawn out and burned through. ' The 
result is, that a bulb is left in the middle with two long tubes tapering 
from it, not larger than vaccine tulx« and lu»rmcticsilly scsilcil at each 
end. As soon as this is cool it is ready for use ; a pair of sterilizwl fonvps 
are used to break off one end, which is inserted into the fluid material 
to he inoculated, the opposite end is then broken off with the forcejis 
and a small amount is drawn up by capillary attraction ; if this is 
not enough, suction may be made with the mouth on the upper end 
until alxHit an inch of the lower end is fille<l. A fin(»-j)ointed scalpel 
is then sterilised at the point and a minute incision made in the skin 
of the animal ; the jK)int of the i^pillary talre is then introduced and 
pushed for an inch or more under the skin and then slightly with- 
drawn ; the up[>er end ol* the capillary tulx* is tlicn put into th(* mouth 
and the fluid gi'utly forced out ; the tulK» is then withdrawn and the 
incision covchkI with t\w tingtT for a short time, and the openition is 
finislu^l. To make sure that the breath does not [>ass into the incision, 
a pietv of the finest niblKT tubing, into wliich some cotton-wool has 
bet»n introduced, may Ixi 8lip[x?d over the up[XT end of the capillar}' 
tulxi. 

In using a Pnivaz syringe the mctho<l is similar, exwpt that no 
incision is nwcssarv. 

In ino<nilating guin«i-pigs they must l)e held firmly by an assistant, 
especially when capillar}' tul)es are uschI. The «isi(»st method is to 
place the animal on its l)ack on the Ml hand, the fingers and thumb 
of which <*lasp the animal round the neck, the right hand holding out 
the animal's left leg. The operator then takers hold of the right leg 
and introduc*^ the syringe or tul)e a little* on one side of the nipple. 
This is the lx*st place for all onlinary inoculations, as experienw has 
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shown that similar results are produced when the inoculation is made 
in other parts, such as the axilla or side of the thorax. 

When an inoculation into the alxiominal cavity has to be made, a 
Pravaz syringe is the best instrument to use. A fold of the abdom- 
inal wall is pinched up so as to be free from the intestines, and the 
needle is thrust completely throuj^h the fold, which is then relaxed, 
and the syringe withdrawn partially, so that its point is left in the 
abdominal cavity without any possibility of wounding the intestines. 

In ino(*ulating monkeys it is frequently necessary to chloroform 
them if they are very savage ; they can, however, be held by anyone 
with thick gloves, or in a cloth in such a manner that they are not 
injured. A person who is afraid of an animal should never be 
allowed to hold it during an operation. Mice can be inoculated in 
many cases by pulling their tails through the bjirs of the cage with a 
pair of forceps, and scarifying or incising the root of the tail ; a little 
of the material is then easily introduced with a (capillary tube. 

When anv solid matter is used for inoculation an incision is made 
through the skin and a little recess formed underneath it, into which 
the material is introduced, and the wound closed with a stitch. All 
inoculated animals should be killed as soon as they show symptoms 
of suffering from the induced disease, as it is seldom that anything 
can be gained by allowing this to go on to death ; it is a necessary 
evil that we are obliged to use the lower animals in our investiga- 
tions into the causation of disease, but there is no reason why we 
should cause tliem unnecessary pain. 

Material for Inoculation. 

The material used for inoculation is frequently of too solid consist- 
ence to pass through the fine ncHKlle of a syringe or through a cjipil- 
larv lube. To render it fluid it must be mixed with sterilizer! 
distilled water. If material from a culture is taken, a watch-glass is 
over-heated in a flame and hUowchI to (Xk>1 ; a little* of the mattTial is 
tlien removed from the test-tube with a platinum needle and <lciK)sited 
on the side of the watch-glass ; a sterilized sputum-spreader is then 
dipped into the distillwl water, and the material rublxHl up until the 
desired consistency is obtiiintnl ; a little is then dniwn up in a cjipil- 
lary tul^, and introduced in the manner just d(»scril)ed. 

For sputum a syringe is Ix^st, Jis a larger (quantity is re<[uired ; if it is 
too thick to pass through the mxHlle it nuist Ik* rul)lK»il up with some 
sterilised distilled water. Sputum should always l)e tested by filling 
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tlie syriiige and then forcing out the contents, as sometimes it will not 
flow, or will block the needle if large particles have been allowed to 
remain. 

A syringe is also used for inoculation into a vein, such as in the 
rabbit's ear when it is desireil to intnxluce the material directly into 
the circulation. In special investigjitions still different methods must 
be adopted, and anyone who has mastered the ordinarj^ routine work 
will have no difiicultv in devisinor those suitable for such o(x«sions. 

Feeding Animate with Various Substances. 

It is sometimes necessary to see what effect a certain substance* has 
on an animal when introduced into the alimentary (*iinal and subjected 
to the onlinarj' proceas of digestion. It is lx»tt(T to do this by mix- 
ing the substance with the food, although there are some animals that 
will eat morbid products, an<l c«m then 1k» fed direi'tly with them, as, 
for instance, rats, which will «it tulx»n*ulous lungs. But in the case 
of nibbits, guinea-pigs, and monkeys it is necessary to give them the 
suKstance with their food. To do this it is l)est to give soft food for 
some little time, a wwk or ten <lays, Iwth to accustom them to it, 
and in the case of rabbits and guinea-pigs which arc* generally fed on 
oats, to pr(»vent or heid up any abrasions of the mouth or fauces tliat 
may have lxH?n cjiustnl by the natun* of their food. Boilwl cabl>age, 
carrots, and potatfx^ mashed up and mixed together make a good 
footl, and infwtious mat<Tial can Ik^ thoroughly incor}X)rated with the 
mass, and will be n»adilv eat<'n. Ailer the animals have l)et»n fed 
for a w(?ek or U»n days on the soft food, and have lx.HX)me acxnistomed 
to it, the material which is to Ik* ex[HTiment<'d with is thoroughly 
mixed with the food ; this is lx*st dime in a glass mortir, as the mix- 
ing is then thorough and the mortar cim Ik» thoroughly cleansed after 

US(». 

This mixture* may \k\ given on alternat<» (hiys for a week, or for 
two or tliree days, an<l then discontinuttl for thret* days and given 
agJiin for two days. 

If the animal is susivptiblc to the disease this will generally be 
found sufiicirnt. Caution must lx» used in filing ex[x»riments, espe- 
cially when the animals ex[XTiment<"d with are not kept in a s(*parate 
room, as the manipulated fooA is liable to Ixj thrown alK)ut by the 
animals, and in this wav others mav Ixn.'ome infected. In all tliese 
exjxTimeiits more than one animal sluKild Ik» uschI for each experi- 
ment; bvo are generally enough, and what is cidlo<l a control animal 
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should also be used ; that is a similar animal should Ik* subjected to 
pixvisely similar eonditions in each experiment, with the ex(x?pt:on of 
the mixe<l food. If after some time the other animals show signs of 
the particular disease for which they have lx?en fed, while the tliird 
animal remains healthy, it is a proof that it is the substance mixeil 
with the food and not any of the surroundings which has productKl 
the effect 
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CHAPTER Xll. 

MICROSCOPIC EXAMINATION OF MICROORGANISMS. 

Moderately high powers arc r(K|uirc(l for the examination of 
mieroorganisnis, and tliey must Ik? well-oornx^ted glasses. For gen- 
eral work a one-fifth or one-si xtli witli No. 1 eye-pi wv is quite high 
enough, but when the morphologiejil eharaeters of these minute organ- 
isms have to Ik* studied a higher power is neet^ssarv ; for this purjx)8e 
the ontvtwelfth oil-inunersion will answer very well. Reiehert's 
one-fitt<»entli, Bauseh & Lomb's one-twelfth, or Powell & Lealand's 
one-si xte(*nth oil-immersion are sph^ndid glasses for this pur[>ose, and 
give a magnification high enough for anything that (^n he re<piire<l. 

In the examination of microorganisms an achromatic^ condenser is 
a necessity, i^iKvially in stiiined pre[Mrations, and it must lx» fitttxi in 
a substiige with a rack-work, so that it can Iw jux'urately focussed on 
the object when using a high [K)W(t, or ra^*ked down for some dis- 
tiiuce when examining a'prepanition of living unstiiined organisms. 
The condenser must have an arnuigement bv which extraneous ravs 
of light can Ik» cut off*, so that the objivt is si»en sharply defincnl ; this 
csm Ik* et!ecte<l by a n»volving-wh(x'l diaphragm liaving a graduated 
H(Tit»s of api»rtures, or by what is infinitely Ix^tter, an Iris diaphragm. 
With this the lx?st effect («n l)e ac<*uratelv obtainc>il. The Inst con- 
deusers for the work an* those made by Powell & Leidand, R. & J. 
B<x»k, and Biuisch & Lomb. They are not complete without a cen- 
tring arrangement in the substiig<», by which the rays of light piissing 
through the (nrndenser an^ made to coinci<le with the optii'al axis of 
the instrument. 

To Examine Microorganisms in the Living State. 

A most im|M)rtant iKirt of l»acteriologicsil investigation, and one 
which is fre<j*icntly m^ghMtiHl, is the examination of the organism in 
the living stat<» : a thorough studv should Ik» made of this and all 
im[X)rtiUit jx>ints notiHl, fV)r <*omj>inMson with staincnl spe<*imens of the 
same orgjuiisms. The m(»thod of making a pr(»|)jinition of living 
organisms is a very simph' one, (*spi*<*ially when tluy are growing in 
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any fluid ; a small drop is taken up with a fine-poiiitwl pipette or 
capillary tube and deposited on a cover-glass ; this is jyently lowered 
on to a slide and allowed to spread out the fluid ci^ntaining the organ- 
ism by its ovm weight. If the amount deposited on the cover-gkiss 
has been correctly judged it will cover the whole of the under sur- 
fece ; the edge can then be sealed with a little olive oil to prt*vent 
evaporation ; this is done with a fine camePs-hair pencil : the organisms 
will then remain alive for a considerable time. When an examination 
has to he made of organisms growing on a solid medium, a minute 
portion is taken up with a sterilized platinum needle and deposited 
on the cover-glass ; a sputum-spreader is then dipped into a 0.6 j>er 
cent, solution of table salt and a small quantity gently mixed with 
the organisms ; tlie cover is then treated as before. The condition of 
the organisms can now be examined, their shape studit^i, and any 
changes that take place in them noted. If the action of any chemi- 
cals on micro5rganisms is to l)e ol>served they nuist not Ix^ sealwl up : 
fluid can then be run in on one side, while a small p'lvcQ of filter- 
paper withdraws the fluid under the cover-glass on the other side. 

This is an easy method of observing some of the ordinary reactions ; 
if extended and accurate observations have to be made, mon* elal)orate 
apparatus is required ; but this will readily suggest itself to anyone 
possessing ordinary mechanical skill as the investigation pnx^etHls, and 
will be far more efficacious than most of the stuff sold bv dtnilers in 
bacteriological apparatus. 

On the Examination of Fluids Containing Micro- 
organisms. 

When stagnant or otiier water which contjiins a iuunl)er of organ- 
isms distributed througliout its whole vohimc is examined, the process 
is a simple one. A small drop is placed on a cover-glass, which is 
then lowered on to the sli<le. If the examination is to Ix^ at all pro- 
longed, a ring of oil painted around the edge of the cover-glass will 
prevent evaporation. The orgiuiisms can in this way lx» studiiKl in 
the living state. They will consist of many forms, and if these have 
to l)e isolated, it can easily be done by making plate cultivations. 

If, however, the fluid contains organisms which are in small quan- 
tity, and have not been bred in it, as, for cxamph*, urine ci>ntaining 
tulx?rcle bacilli, the process is different. The fluid must be placcil 
in a conical glass and allowed to stimd for some time, so that heavy 
particles will fall to the bottom of the glass. A fine pipette is the n 
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quickly passed down to the bottom of the glass, the upper end l)eing 
covenHi by a finger. When the finger is removed a |K)rtion of sedi- 
ment is drawn into the pipetti* together with some of the fluid. It 
can now be examined in the manner before described. 



To Make Permanent Stained Preparations of Micro- 
organisms. 

Although examination of the living organisnis is very interesting 
and instructive, and sliould never Ix^ omitted in any systematic inves- 
tigation, yet the making of stained preparations, which can Ik? kept 
for any length of time, is the most iiiscinating branch of this study. 
In fact, the extreme vase with which spwimens can l)e made by per- 
sons entirely unacquainted with any other branch of microscopical 
tet^hnique, has largely helpKl to phice bacteriology in the prominent 
pasition it has occupied during the last few ycjirs. 

There are tliree stains rcMjuirtxl for all onlinary forms of micro- 
organisms ; these are gentian-violet, Spiller's [)urple, and methylene- 
blue. With these thnK» ever}' form cim Ik» stained except those, like the 
tulK»rcle Ixicillus, requiring special treatment, and the student should 
have them at hand. In an investigation where some unknown form is 
found, the first stain, gentian-violet, may fail to bring out the organ- 
ism sharply, when a resort to Spiller s purple or m(*tliylene-blue may 
prove a perfect success. Again, in examining fluids which contain 
niimy difierent forms, a cover-glass preparation made with gentian 
violet mav show certain ibrms well stainetl, while others are onlv 
faintly colorc^d ; by staining first with gentian-violet and washing out 
the exciss of stain and then using Spiller's purph* in precisely tlie 
same manner, a preparation can Ik> made which will show all tlie 
orgiuiisms well stained au<l sharply defineil. 

This is esjHvially the ciise in studying water containing various 
forms of spirilla and vil)rion(s. 

Gentian-violet. 

This valuable stain is not always wisily pro(»urc»d ; many sul)6tanccs 
aw sold under the name which are useless. The pure chemical can 
\k' obtaincxl from ElxTljach & Son, Ami Arlx>r, or from Dr. G. 
Gnil)ler's ag(»nts, Meyrowitz Brothc^rs, New York. 

A 2 ]HT (-ent. solution is the Ix^st strength to ke<^p on hand, and 
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this can always be readily diluted to even J per cent., which is strong 
enough in many cases. 
Take of— 

Gentian- violet 2 grammes. 

Alcohol 10 c.c. 

Distilled water 90 ce. 

Place the stain in a glass mortar, slowly add the spirit, and rub 
up until all is dissolved, then slowly add the water, rubbing up with 
the pestle all the time. Pour into a bottle, and if any undissolv^ed 
stain remains pour bac^k a little from the bottle, and rub up until 
there is no sediment. Cork and label, and write name, date, and 
strength of solution. 

The addition of 3 cc. of anilin oil to the spirit before adding it to 
the stain will make a more brilliant coloring fluid, but it will not 
keep so long. 

8 filler's Purple. 

There are several varieties of this stain, and only one is of value 
for bacteriologiail investigation ; it is difficult to obtain, but can be 
procured from Eberbach & Son, Ann Arbor. 

This stain is made in the same manner as the previous one, but, as 
it comes in large hard lumps, care must be exerciseil in reducing]; it to 
powder in the mortar before adding the spirit. 

Glass mortars should always be used, as they can be cleaned after 
any stain with water or spirit, or in some cases sulphuric acid, where 
a porcelain mortar would be permanently discolored. 

Take of— 

Spiller's purple 2 grammes 

Alcohol 10 C.C. 

Distilled water 90 c c. 

Reduce the stain to powder before ailding the spirit, taking care 
that no particles fly out of the mortar ; then add the spirit slowly and 
rub up into a thick paste. This stain takes some time before it can 
be dissolved, and it generally forms a thick piiste on the end of the 
pestle. It must be rubl)ed up first in as small a quantity of spirit as 
possible, and the water slowly added afterward. 

Methylene-blue. 

This is a patented stain and does not vary much in its composi- 
tion ; it is distinguished as red shmlc and blue shade, but the difference 
is so trifling as to be inappreciable for bacteriological purposes. 
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This stain must always be made witli sufficient spirit to prevent the 
growth of moiihl. 

When made without spirit it can be utilized to grow different 
moulds ; which then tiike it up and make nice specimens of self-stained 
mycelium. 

Take of— 

Methylene blue 2 gFammes. 

Alcohol 15 C.C. 

Distilled water 85 c.c. 

This stain is in a fine [wwder and is tusily dissolved in the spirit 
when rubbed up in a mortjir ; the color changes considerably with 
the addition of watiT, which should be done slowly. Methylene- 
blue is used as a single stain for many microorganisms, and as a con- 
trast stain for tul)ercle and leprosy baculli. 

It docs not give as good gc»ncnd n'sults as the two previous stains, 
but in some cases will bring out microorganisms when they fail. 

To Make Cover-glass Preparations. 

The first thing recjuircd is to have al)8olut<'ly clcsm cover-glasses, and 
th(»y must Ix* well wiished when removal from the sulphuric acid, or 
they will be greasy and watery fluids cannot In? spread out on them. 

Placv the wvcr-glasst*s on a piece of chmn filter-jxiper, and with a 
pointi'd glass rod de[H)sit a small drop of the fluid to Ix? examined in 
the ct^ntre of each ; with a neeille spread the fluid as evenly as pos- 
sible over the cov(T-glass. As the water evaj)orates it collects in one 
or mor(» sj)ots, and this has a tenrlemy to draw the organisms 
together in nuisscs ; to obviate this, again spread the fluid once or 
twice during the pnnrss of (evaporation, and an evenly spread speci- 
men will result. 

In the case of orgsmisms taken from cultures in test-tubes, a spu- 
tum-spreader is r(»(juireil ; a minute [X)rtion of the (culture is taken 
from the tuln* with a sterilizal platinum wire and pla(^ on the 
cover-glass ; th(» removal from the wire to the glass can be facilitatt^d 
by the ust* of the sputum-spreader. The small mass is now quickly 
spread out with tlie sputum-spreader, as it dri(»s nipidly ; it must l)e 
done as evenly and tjiinly as [)ossil)le. 

Some growths are too thick and dr}' to be sprcnwl in this way, and 
the jKirtion n'movcnl with the platinum wire nuist Ix^ pliu»e<l on a 
clean glass slide ami can»fully mixed l)y the sputum-spreader with a 
minute quantity of distilled water; a small portion of this mixture is 
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tlien transferred to each cover-glass with the sputum-spreader and 
distributed over the surface as evenly and thinly as possible. The 
cover-glasses are then placed under a glass bell jar or capsule to keep 
off tlie dust, and are allowed to dry. 

The best specimens are always made from cover-glasses that have 
been allowed to dry spontaneously. When, however, time is an ob- 
ject, they may be rapidly dried by passing them several times quickly 
tlirough the flame of a spirit lamp. 

As soon as the cover-glasses are thoroughly dry they are ready for 
staining. 

To do this a small quantity of whichever stain it has been decided 
to use is poured into a watch-glass, and the cover-glass, taken up with 
the cover-glass forceps, is gently lowered on to the stain with the 
spread surface dovmward. If a bubble is formed under the cover- 
glass it is only necessary to raise one edge and gently lower it again 
to remove it. 

Tlie question of the strength of the stain and the length of time 
required for staining can only be decided by practice. It is better to 
use the stain at its full strength at first and leave the cover-glass in 
for ten minutes ; then take it out and see how far the staining process 
has proceeded. 

The next step in making a cover-glass preparation is to remove 
the excess of stain and leave the microorganisms with their proto- 
plasm sharply differentiated. 

For this piu-pose two glass capsules are required, one containing 
distilled water, the other alcohol. With the cover-glass forceps the 
cover-glass is pushed up on one side of the watch-glass, which should 
at the same time be sloped in the opposite direction ; in this manner 
a good deal of stain is drained away from under the cover-glass, which 
is thus prevented from slipping back into the stain. The cover-glass 
is now taken with the forceps and gently washed in the distilled 
water, care being taken not to drop it ; after a short time the excess 
. of stain will be removed, and the material on the cover-glass will 
become visible from the stain it has taken in. If this appears to be 
deep enough the washing procc^ss goes on ; if not, it is returnwl again 
to the stain for another ten minutes. If at the end of twenty or 
thirty minutes it lias not stained well, one of the other stiiins should 
be tried, and if all these fail, as is sometimes the «ise, the stain with 
tlie cover-glass in it must lx» heated over the spirit lamp until sti^m 
arises. If, however, at the end of ten or filleen minutes the cover- 
glass shows a sufficiently deep stain the washing must Ix? continual. 
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Id taking up the clover-glass the forceps will contain a niass of stain 
bet\veen its points, and before leaving the water it is best to take the 
cover-glass lx*twcen the finger and thumb of tlie left liand and then 
wash the stain from the forceps. When this is done, the cover-glass 
should again l)e washed in the water until no more stain comes away, 
and then the same proci^ss is to be gone through witli the spirit. Care 
is required here, as too much wasliing will remove nearly all tlie stain 
from some forms. Practice only will enable the studeut to judge 
when the washing has been continued long enough ; it is some help 
to look through the cover-glass at the white filter-paper, and when 
minute streaks of color are not seen, to dry at once. The cover-glass 
should Ixj drained by rolling it on its edge on the filter-paper, and 
tlien laid down to dry toith the spread surface uppermod. In using 
eitlier gentian-violet or Spiller's purple the cover-glass must either 
flosit on it without any of tlie stiiin on its upper surface, or it must 
be entirt»ly submerged, for if the stiiin is allowed to rt*main on the 
upj)cr surfiu*e it will dry at the eilge and leave a line of stain which 
will take so much wjishing in spirit to remove tliat the organisms on 
the under surfsice will be almost de<»olorizeil. 

As soon Jis the cover-glass is Avy it nuiy ho passed rapidly through 
the flame of the spirit lamp ; a drop of Canada lialssim solution is 
dropped on its centre ; it is then turncil over and gradually lowered 
on to the slide and gt»ntly pressed down with a netnlle. 

If the slide is to be examined with an oil-immersion lens, it is 
better at once to run a ring of HoUis's glue around the edge of the 
cover-glass with the turn-table. 

This method of first washin;i^ in water and then in spirit is by far 
the best, although it is more* difficult than when water alone is used ; 
but on comparing the rc»sults the ditterenc** is so rmirkeil that any 
thorough investigator will invariably msisttT it; the water pro:!ess 
simply plast<»rs the orgmiisms with the sUiin. 

On Staining Stools. 

To examine the mi<*ro5rganism8 contain(»d in tlie diseliarges from 
the aliment;irv wuial it is niM'cssiirv to have tliem in a fluid state. 
This is natunillv the wise in diarrhoea and cholera, and it is only 
ne(!essiirj' Uy place a stool din-ctly ail(T it is passed in a clean wide- 
mouth stoppi'retl l)ottle, and let it stand until tlie. more solid parts 
have settled down. 

A piece of glass tubing drawn out in the flame of a gas blowpipe 
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at one point, making a pipc*tte, is the best form to use for removing a 
jx>rtion of the fluid for examination. It is lx?tter than a cjipillar}' 
tube, as it is impossible to mistake the end used when taking the fluid 
out of the bottle a second time with the simie instniment ; it is also 
nuK*!) steadier in the hand and k^ss liable to \)o broken. 

When the stool has remained quiet for some little time, the upper 
part will be free from any solid nmtter, and a small quantity can be 
removed and spread on cover-glasses and examined in the manner 
already described. The l>est stains are Spiller's purple and gentian- 
violet. 

Some of the sediment should be examined in the same nmuner ; this 
is ejisily obtsiined by c*overing the end of a new pipctt4» with the finger 
and plunging it quickly into the dei'por \yaTt of the stool ; on rc^moving 
the finger enough material will flow into the pipette to spread on 
several eover-glasst*. 

The cover-glasses should Ik* sprwid thinly smd (»venly, and should 
l)e allowed to dr}' in the air, protected from dust. When a rapid 
examination is required they may be dried by passing them through 
tin* flame of a spirit lamp, but the result is not so gfxxl as when they 
are allowed to dn' naturallv. 

To Stain Sections of Tissue Containing Microorganisms. 

For this purpose either gentian-violet or Spiller's purple may Ix* 
uslhI, but 2 per cent, solutions arc t(^M) strong ; 1 per ct»nt. is generally 
strong enough, and the stain nuist Ix* filtertnl into a watch-glass and 
distilled water jMldcnl ; the amount r(Hiuirc<l cjui 1k» judged with suf- 
ficient a«!ura(*\' without mt^sunn":. Aflcr tlie water is added the 
stain is thoroughly stirnnl, and tlic sections plactnl in it, one by one, 
witli a neetll(». It is bettor to have them in spirit In^fore pla(M'ng 
them in the stain, as they will then sprciid out evenly. The time 
nipiired for staining organisms in tissue varii's witli tlie orgjmisms 
and also with the length of time tlic S-H-tions have Wvn mad(^ Tha*<e 
tliat have been cut for some months and kept in spirit will take much 
longtT than oth(»rs frc*shly made. 

From half an hour to two or tliree hours is the time g(»nerally 
required, and the exact amount ("JUi only Ik» foun<l out by pnictice, as 
it varies in each individual cast*. 

When the sections are sufticientiv staintnl tliev arc ])]acc(l in dis- 
tilled water to remove the excess of stain adhering to tliem. It is 
iK'tter always to count the numlnT of secticnis that arc placcil in the 
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stiiin when only a few are to be pR»|>are(l, as they eannot Ix* seen and 
iiave to Ik? fished out with a needle. When a lar^ nuniIxT are jMit 
in the stain at one time, the work is facilitated by using a ereani or 
tfKldy ladle, perforated with a numlx»r of fine holes. The stain eon- 
tiiining the sections is jwured into this and the excess jn^idually 
washetl away with water jxjureil into the ladle ; when tlie jrrtiat<T pirt 
of the stain is n»nioved in this way tin* ladle is dipj>ed into a larjre 
C8i]>sule of distillwl wateT and the swtions left then*. A pi«v of 
glass is now place<l on the glass «ipsule as a cover, and the whole is 
gently shaken for a few minutes. The sectioiLS art* then taken, one 
by one, with a uchhIIc, and plactnl in a cajwule of alcohol, ciire IxMiig 
taken to make them lay flat ; mort» color at oncv l>egins to (X)nie 
away, and thv se<'tions arv gently shaken to expe<lite th(» pnxt^ss. As 
soon as they appwir to 1h^ light enough in color they are tnuisferred 
to a watch-glass of <*lcan spirit and then to oil of <*loves, and moimt<*d 
in the usual manner. The suc^tvs of the process d(»pends on wash- 
ing out all the stain that <-au l)e removed with water, and tln»n 
rapidly wasliing in spirit ; the sections should not 1h' left t<x> long in 
the oil of cIov<s. 




CHAPTEE XIII. 

EXAMINATION OF SPUTUM. 

Sputum varies greatly in its (X)nsi8tency, and ofltni contains small 
wliitish spwks, or thick greenish, strc^aky masses. To examine it 
properly a shallow capsule or watch-ghiss should be used, and this 
should be plac^ed on the black table ; in this way the various parts of 
the sputum can best be seen, and that re(][uired for examination 
picked out. Some perfectly clean cover-glasses should be laid on a 
piece of filter-paper close by the glass contiiining the sputum, and a 
nt»e<lle and sputum-spreader taken to remove a small j)ortion to the 
cover-glass ; the end of the sputum-spreader should \ye slightly bent. 
With these two instruments small portions of thick tenacious spu- 
tum can be cut oif by simply crossing t\wm and then dniwing them 
apart through the mass ; a second cut will detiich a small bit, which 
can be taken up on the sputum-spreader and transferred to a cover- 
gUiss ; this bit of thick sputum can Ix* readily spread out on the cov(T- 
glass by holding it with the ncKxlle and drawing it out over the 
surfmxj of the cover-glass, when it will adhere ; in this way a thin, 
perfectly even layer is easily made. It should not n^aAi quiti* to the 
edge of the (X)ver-ghiss. 

When small whitish spe(^ks are present in the sputum, they can lx» 
taken up, one by one, and transferrer! to the cx)ver-glasses ; here they 
are gently mashed with the Ix'ut end of the sputum-spreader and 
then spread out as before. 

This is a simple, cleanly way of spreading sputum, by which the 
fingers are not smeared with sputum or the cover-glassi^ soiled by 
finijer-marks. 

Tlie cover-glasses should now be covereil with a \hAI ghuss, and 
allowed to drj'. If rapid diagnosis is rtn^uired they may l)e passitl 
through the flame of a spirit lamp, but good specimens are seldom 
made unless the sputum is allowed to dry spontaneously. As soon 
as the surface of the oover-gliuss luis lost any glistening appwirance 
the sputum is drj' enough to stain, and it should l)e pass^nl rapidly 
two or three times through the spirit-lamp flame to complete* the 
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drying and cjiiise it to adluTc firndy to the coviT-gla^s ; groat «ire 
should \)c taken not to burn it. 

In all manipulations in which cover-glasses arc uswl they should 
invariably l)e takt»n up with the (?over-glass forcei)s, and never be 
touched with the fingers wlu»n once they hav(i Ixx'u clc»aned, as fingcT- 
niarks on a cover-ghiss are distinctive^ signs of a slovenly operator. 
Cover-glasses spread with sputum and thoroughly dried may Ik? kept 
for many years without the tubercle bacnlli losing their power of 
rwicting to the distinctive stain, and it is always a good plan to 
sprejul a numl)er of cover-glasses «ich time a particularly good speci- 
men of sputum is examined ; they cjui l)e placi»d in small pill-lwxes 
and lal)ellcd. Everv time a new Ixitch of sttiin is made it should Ik? 
tt^sted on (me of these cover-glasses which is known to contain a 
larj:e numbcT of tubercle bacilli. 

Special Stains for Tubercle Bacilll 

These consist of two stains in which the princij)al is one of the 
rosanilin sidts, and the other is one that will give a decided contrast 
bv its color to anything stiiinitl bv the rosiuiilin sjdt ; the most com- 
monlv usihI stiiin for contrast is a solution of methvlene-blue. The 
cover-glass preparation is first staineil with the rosiuiilin salt, then 
decolorize<l with acid which removes the color from evervthin^r but 
the specific bacilli ; it is then staimnl with the contrast, which colors 
everything but those biu'illi rt»tiiining the rosiuiilin Siilt. In a well- 
stainwl preparation the tulxT.'le Imcilli appwir as small re<l nxls, 
while all other microorgsuiisms, as wc^ll as pus-<*ells, are stainwl blue. 

The Author's Method.* 
Take of— 

Rosanilin hydrochloride 2 grammes 

Anilin oil 3 c. c. 

Alcohol 20 c. c. 

Distilled water 20 c. c. 

To Make the Stain. 

Dissolve the anilin oil in the alcohol. Rub up the (Tvstals in a 
glass mortar with the alcohol initil they are all dissolved. Then adtl 
the water slowly, stirring the solution all the time. 

1 Published in the London Lancet, August 5, 1882. 
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The stain is now ready for use. 

Make a 33 per cent, solution of nitric ac^id in di^iUed water, one 
part of acid to two of water. 

A 2 per cent, solution of niethylene-blue is re<iuired for the con- 
trast stain. 

Cautions to be Observed in Making these Stains. 

1st. The salt used must \ye either the hydrochloride, sulphate, or 
nitrate of rosanilin, and it must be obtained from a reliable source, 
as the acetate is usually sold as fiichsin, which is the German com- 
mercial name for the rosanilin salts, as maurentii is the English one, 
and the acetate is utterly useless for staining tul)en»le l)acilli. 

2d. The anilin oil must Ix; pure ; the author has lately tested a 
number of samples, some of which were marked C. P., and they 
were all useless for this purpose. The only anilin oil that is reliable 
is that imported by Meyrowitz Bros., from Dr. G. Grubler. 

What it is in the anilin oil that gives it the peculiar property 
which enables it to fix the stiiin in the tulx^rcle Ixicilli is unknown, 
but it is absolutely necessary to have anilin oil that will do this. 
Ignorance of this fm*t, and also of the necessity of testing all materials 
used in making a stain for the first time, was the cause of unmerited 
abuse of the author's double stain, in a paper on the subject some 
years ago. 

3d. The nitric acid must be diluted with distilled water ; if ordi- 
nary tap water is used free chlorine is evolveil, and everything is 
decolorized. 

In making a stain for the first time, and finding it does not do 
what was claimed for it by its author, make a jwint of tretin;i: every- 
thing used in its composition. 

To Use the Stain. 

The cover-glass having the dried sputum on its upper surfacv is 
now ready for the staining pro(?css. Pour a little of the rosanilin 
hydrochloride stain into a watch-glass, tiike up the cover-glass with 
the fon^eps and place it sputum side doxim on the steiin ; allow it to 
remain from twenty to thirty minutes, or longer will not inatttT. 

Pour some dilute nitric acid into a small glass «i[)siilc, and some 
distilled water into a larger one. 

Pour some mythelene-blu<» solution into a watch-glass. 
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(Sufficient stain only is rec^uirwl to cover the umler surtiu^* of the 
(H)ver-j]:lass in each of the staininir operations.) 

AttiT the eover-j^hiss has Ixvn in the rostinilin solution a sufficiently 
loner time, tiike it out with the fonrps by i)ushino: it up the side of 
the watch-jrlass out of the stain, when it can rwidily 1k» tiiken hold of. 

Innnerse in the dilute nitric acid until all rcxl color has disapjx'JU'eil, 
then wash well in the distilkxl water. 

If the d(Holorizin;r in the a<Md has not Ikh^u ciirri<xl far enoui^h, a 
britrht-nnl color will appear in the covcr-irlass when wjusluni in the 
distillcHl water ; another dip in the nitric acid is all that is re<piire<l. 

The cover-^laas must l)e well washed in distille<l water, to remove 
every trdtv of acid. It is then placxil in the m(»thylene-l)hu? sobition, 
and left then* for alK)ut five minutes. 

It is then a;rain taken up i)y the fortvps and washed in clejin dis- 
tillcHl water, and th(»n in spirit until all superfluous color is rt»moved. 
It is then plact»d on its vi^rt} on tho filter-pa|KT and rollwl with the 
fin;rcr until all ex<t»ss of spirit has drained off, when it is laid down, 
sputum side upward, to dry. 

When there is anv difficultv in diHMdin<r which is the side with t\w 
sputum, if the cover-jriass is wet with spirit, l)low on it, an<l the 
eva])oration of* the spirit will at once show the sputum. If a cover- 
jrlass is dry, with a very thin film of sputum on it, it is sometimes 
difficult for a novice to make out the sputum side ; i)v holding: the 
cover-jjlass at an an;rle with the lijjfht a j>osition is soon found where 
the surfiMv of the cover-^lass l(H)ks dull ; on turnin<r the cover-jjlass 
over no such dulni'ss cjm Ik» dctecte<l on the other side at anv anirle. 
The dull side is the sputum side. 

To DoUHLE-STAlN THE SpUTUM AT OnCE.* 

This process do(*s away with the use of acid, and is a very rapi<l 
one for <liajrnostic puri>osis, lus it can 1k» atx'omplished in ibur minutes 
after the sputum is drie<l on the <*over-glass. 

To Make the Stain. 
Take ol^ — 

Rosanilin hydrochloride 3 gruinmes. 

Methylene-bluc 2 " 

Hub them up in a glass mortar until they are in a fine jwwder. 
Then dissolve anilin oil, 5 c.c., in alcohol, 20 c.c. ; and add slowly 

1 Published bj the Author, London Lancet, May 5, 18B3. 
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to the 8tain in the mortar, and nib up until all the stiiin is ili88olve<l. 
Then slowly add distilled water, 20 e.e., stirrintj: all the time. 

The stiiin should Ix? put in a well-eork«l or stoppered l)<)ttle, and 
is then readv for use. 

To Use the Stain. 

Pour into a thin wat(»h-^lass (as it has to l)e heated) enough stain to 
fl(Mit the cx>ver-glass and eover its under surfaw. 

Take a dried cover-glass and place it on the sttiin, spvium aide 
downward. 

Then take the watch-glass with the forceps and pass it through 
the flame of the spirit lamp. This must be dcme quickly until the 
watch-glass gets warm, and it must not 1m» lield in the flame or it will 
split in two pieces. 

As soon as steam arises sot the watch-glass down tor a few moments 
an<l then heat agtiin. The vajxjr will often cat(?h fin', but this is of 
no consequence, as a slight puff of the brejith will blow it out. Two 
minutes of heating is generally enough. The cover-glass is now 
taken out of the stain in the manner alnwlv descrilK^l and washed 
in spirit. For this purpose two capsules are filknl two-thinls full of 
spirit and placed in front of the operator on white* filter-pajxT. 

The first washing rc»movt»s the excess of stain, and the cover-glass 
shoidd \m} tJiken in the fingers and the stain in the blades of the 
foree[)s waslunl out, and the whole again washed ; it is then cleim 
enough to Ik» washe<l in the second ciipsule of spirit ; this should Ik* 
rapidly done, holding the cover-glass all tht? time with the forcei)S. 
The amount of washing varies — if merely diagnosis is rc(juire<l, or a 
good specimen is to Ik' made ; in the latter cjis(» a goo<l washing in the 
second spirit is neccssjir}' to remove small pjirtick^ of stain ; when 
the washing is completiHl the cover-glass is drained and driwl in the 
usual manner. If rapid diagnosis is nnjuired the cover-glass is tiiken 
directly from the spirit, the excess dniineil off by touching it on the 
filter-paper, and then it is passed through the flame of the spirit lamp 
rapidly once or twice. 

This proc(»ss gives the most satisfa<'tory results, and the horribk* 
nuisimce of the nitric acid is avoide<l. It brings out the baciUi quite* 
as well as other pnH*esses, and it stiiins all putrefactive bacteria and 
micrococci very dwply, so that in one fiekl of the micToscope IJue 
nii(TOCO(x*i and Imcteria may l)e (x>mjxircd with the red Uicilli of 
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tubercle. The stain win Ik* used eokl equally well. The cover-glass 
in that case nuist Ik? left in the stain for at lenxst an hour. 

This stain is e(|ually good for the l)acillus of leprosy, which is 
colortnl in a more brilliant manner than that of tul)ercle, e8pe<»ially 
in swtions. To obtain the bacillus of leprosy a cover-glass prepara- 
tion is made either from th(? tissues ^wst-mortem by squecizing out 
some of the fluid from the tul)erclcs or from a sore on a living leper. 
The material removeil is sprciid out on the cover-glass and dried ; it 
is then trcjitiKl in the siune manner as descril)e<l for tubercle Imeilli. 

Both of these stains give bright and permanent results. The author 
has now in his (Kissession slides nuule by the first method in 1882, 
and by the seiH)nd in 1884, which show the l)acilli as brigiitly as the 
dav thev were made. 

Ziehl-Neelsen Method. 

This stain is useful for tuWrcle iMU'illi when pure anil in oil cannot 
he obtainwl. It is made as follows : 
Take of— 

Fuchsin (hydrochloride of rosanilin) . . . 1 granitne. 

Carbolic acid 5 c.c. 

Alcohol 10 " 

Distilled water 100 '' 

For rapid work the solution is lu^tcnl until steam arises and the 
cover-glass is pla^-ed on it ; it niust Ik* hciited onw or twice aft;c»rwanl. 
It is then decolorizetl in a 25 jkt ct»nt. solution of sulphuric acid in 
water, well wasluxl, and then stainwl in a 2 piT cent, solution of 
methylenc^blue for five minutes ; then washed in distilled water to 
remove excess of stain, and rapidly washwl in spirit, drained and 
dried. It is then mounteil in the usual manner. 

Floating a cover-glass on any of these stains is easily done by taking 
it in the fonrps and noting the opjKysite edge* against the side of thc» 
watch-glass just above, but not in contiut with, the* stain. If the 
forct»i)s is now lowennl until it is almost in contiict with the surfaiv 
of the stain and then rapidly ojK'iu^d and withdrawn, the cover-glass 
will fall flat on the surfiice of the stain without submerging any of 
its upper surface'. 

Gkam's Method of Staining Ba<teria. 

This mctlKMl has In'en much lauded bv ditterent writers, and is 
nst^ful for many puriK)ses. 
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A saturated solution of anilin oil in water is made by prolonged 
shaking and filtering. 

To the filtrate is ailded, drop by drop, a saturated alcoholic solution 
of gentian-violet until a slight opalescence is produced (11 parts of 
stain to 100 of anilin water). 

The sections must be soaked in absolute alcohol for ton minutes, 
and then placed in the above staining solution for from one to three 
minutes. 

Sections of material containing tubercle bacilli require from twelve 
to twenty-four hours. They are then placed in a solution made as 
follows : 

Iodine 1 gramme. 

Potassium iodide 2 grammes. 

Water 300 cc. 

Let them remain in this for three minutes, then remove them to 
absolute ak»ohol, which must be changed several times. It is some- 
times advantageous to place them in absolute alcohol l)efore the iodine 
solution as well as afler it. They are then placed in oil of cloves 
and mounted in Canada balsam in the usual manner. 

This method gives a very faint coloring to the tissues, and tliis 
may be improved by dipping the sections for a moment in a saturateil 
aqueous solution of vesuvin after they have been transferred from 
the iodine to the alcohol. 

Thev are then washed in alcohol and mountKl as before. 

To Mount a Stained Cover-glass Preparation. 

The cover-glass is taken l)etwet»n the fingtT and thumb of the left 
hand, a drop of the mounting fluid is placed in the centre ; it is then 
turned over with the drop of mounting fluid unckTUcath, taken by the 
forceps in the right hand, and gently lowered on to the slide ; slight 
pw^ssure is made on the wntre of the cover-glass with a needle until 
it is felt to touch the slide, and the mount is finished. 

If, however, it is intc^ndcnl for examination with an oil-immcrsiou 
lens, it must have a ring of Hollis's glue run round the edge of the 
cover-glass with a turn-tiibK», 

Mounting Fluid for Microorganisms. 

A pure sample of Canada balsam, as white as possible, should Ix' 
procured ; it is then thinned by the addition of xylol. It should Ih» 
thin enough to drop readily from the end of a glaas nxl. 
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This mounting fluid should be kept exchisively for mounting 
niicToorgjuiisuLS in eover-ghiss preparations or 8ei*tions. A siuall 
l)ottle, with a pointed glass rod nm through the c^ork, doc»s ver}' well 
for this purpose. 

Staining Tubercle and Leprosy Bacilli in Sections of 

Tissue. 

The same st^iius can l)e usihI for l)oth tulx?n*le and leprosy bjieilli, 
and the author's first metluxl gives ver}' good results ; there is, how- 
ever, always this difficulty in using a stiiin that rc»(£uin»8 d«x>lorizing 
with aeid ; the sfxlions curl up in the lU'id, and it is only by the 
exercise of much patiencv and skill that a dtnvnt spt^cimen <riin l)e 
made. For the onliuary practicjd class it is utterly us(4c»ss, its th(» 
student has no time to make a numlxT of trials and attiiin sufficient 
practice. 

The author's double stiiin is, however, admirably adapt(H:l for this 
puri>ose. 

To Stain Sections. 

Take* the siM'tions that are U) Ix' stiu'ncnl and examine them ; reje<l 
any that have fniycni e<lg(»s or are torn ; count tlu^ remainder and put 
them in a watch-glass of spirit. 

Pour some of the double stain into a small csipsule tlmt has a 
cover, or the cnlges of which are groun<l tru(» so that a ghu^ plate can 
be put on it to prevent eva{x>ration. 

Take the si'ctions, one by (me, from the spirit and put them slowly 
into the stsiin ; they will spread out on the surfatv ; when all the 
scK'tions are plact^l in the shiin, cover them up. 

The time nxpiireil for staining swtions is not a fixed quantity ; 
th<»v mav remain in th(» stain for two or thrw hours or twentv-four, 
and give good results ; a go<Kl plan is to place tlu»m in the stain the 
last thing beibre Icjiving the lalx)ratory at night, and then wash them 
out the next morning. 

To Wash Out the SlixmoNS. 

The double stiiin is a thick opaque fluid, and sii-tions wm only Ix* 
found by fishing for them with a m^edle ; when only a iew are being 
stiiinwl it is an «isy nuitter to do this, as the amount of fluid is smally 
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and if the sedlons liave l)een founted Ix^fore and the iiihiiIht notcil 
on the label, there is little trouble in j;t»tting them all out. When, 
however, a large numlier of sections are Ix^injr stiiine<l at the same 
time, it is tedious and uncertiiin work to fish them out with a netxlle ; 
a perforated ladle, such as has already l)een des^Tilxxl, is very usefiil 
hert* ; take the ladle in the left hand and hold it over a l>jisin, then 
tip the capsule containing the double stiiin and stH'tions into it, then 
fill the capsule with spirit and pour this into the ladle ; rep^t the 
operation until you are cvrtain no sections have Ikvu left in the rapsule, 
now gently pour spirit into the ladle until the sw-tions show a blue 
tinge, then dip the ladle into a large capsule of spirit and wash out 
the sections. You arc* now sure no sei-tions have lx»en lei't in either 
ca{)sule or ladle. Put a glass ix)ver on the large* capsule in which 
the sections now are, and give them a gentle shaking ; let them stand 
five minutes and rejx^at this. They can now Ik* tjiken out with a 
needle and placed in a cajisule of clean spirit and shaken occasionally ; 
they will take a good dciil of wjishing in spirit to remove all traces of 
the stsu'n. As soon as the washing is completeil the sections can 1h» 
removed to oil of cloves, but superfluous spirit must lx» drained otf 
on the back of the hand before this is done ; thev nw then mounttxl 
in the usual manner in xylol Iwlsam. Some sections, (*spe<*ially of 
the skin in leprosy, will Ik* found curled up ; they must Ik* placi*d in 
a ca|)sule of distilled water, when they will at once* straighten out ; 
they must then be quickly taken up with the nee<Ile and gi»ntly 
waved in the spirit, then they will kei^p straight ; to <lo this properly 
tlie needle should be placH*d under one wlge of the section in the 
water so that it itm, when drawn through the spirit, spread out the 
section. 

All dirty spirit should Ik* saveil for rt*-distillation. 



PART III. 

MORBID HISTOLOGY. 



CHAPTER XIV. 



INTRODUCTION. 



Morbid histology differs from normal histolog)' in that it is the 
study of the changes in the tissues produced by disease ; it is, there- 
fore*, a self-evident fact that a thorough knowledge of the normal 
structures is necessarj^ to enable the student to recognizi* the changes 
constituting the diseaswl condition. Very few men have an oppor- 
tunity of l)ecoming good histologists, and the onlinary student has 
no time to get a thorough training, but he tan fall back on a well- 
prepareil normal swtion of the part he is examining, and by c-om- 
paring the two he can see the morbid pro(^esses set up by disease and 
the alterations they have produced. In th(» cjise of a neoplasm or 
new growth he will generally find that the original tissue is t»ntirt»ly 
al>sent, and he will then have to refer the ch)11s forming the new 
growth to the type of elementjirv tissue which they r(»somble, and so 
decide whether they are of epithelial or connective tissue origin. 

The whole Ixxly, originally derived from a tvll, is comi>ose<l 
entirely of a»lls which have underiTone various mcKlifications to 
enable them to carrj^ on their different functions. Uistuse acting on 
any of tht^se combinations of cells producers a change in them either 
by increasing or diminishing them, or (-ausing them to undergo some 
form of <legeneration. This is orgiuiic disease or structural changi*, 
and its study with the microscope cf^stitutes morl)id histology. 

It nmst, however, \yo rememlxTwl that in studying these changes 
we have them genendly in their most udvancccl condition — that is, 
after the death of the patient ; and it is rarely, and then only when 
dcttth occurs from att^'ident in an early stjigc of a diswusc, or when 
we can produce the disejise in animals, that wc arc able to examine 
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into the initial cluuiijt'3 of the disease in (jutstion. Morbid histology 
of it»c4f revetds little rnort* than the ultimate change produetnl, and 
this is not of niiieh use unless some i<le5i can 1k^ fornuHl as to how it 
was initiat<'d. Morbid histolo<r^' must alwavs 1k» assoeiatetl with 
elinical study to Ih» of any value, an<I the pnietitioner ou^rht to Im* 
able t4> associate the symptoms he finds in an ejirly stage of disi^ise 
with the initial <*hang«'S set up in an orgiui, the final result of which 
changes he has studied in a similar organ removed atlcT dciith. In 
this way he wouUl Ik* enablcil to trejit a diswise in its c-arlii^st stiigi's 
with a correct idwi in his min<l of the cluum'S that would ultimatelv 
take place if the disejist* was alloweil to proi-etnl, that is, lK*coiue 
chronic and product* stru<'tunil change. 



CHAPTER XV. 

INFLAMMATION— ACUTE AND CHRONIC. 

The most important processes of disease in the liuman body are 
those of inflammation, and these are acmte or chronic ; it is necessarj^, 
to have a correct idea of these processes, to understand the first prin- 
ciples on which disease acts in the various parts of the lx)dy. 

In a work of this kind, treating oiily of morbid histolog}*^, or 
those changes visible to the eye with the aid of the microscope, changes 
of function will necessarily be left out, and the student will have to 
consult those works treating on general pathology which are men- 
tiontxl at the end of this section. 

Acute Inflammation. 

In this chapter this subject will only 1x3 treate<l generally ; the 
changes produced in the various organs will l)e given in the descTip- 
tion of the diseases of those organs. 

Dr. Bunion Sanderson has defined inflammation as " the succession 
of changes which occurs in a living tissue when it is injured, provided 
that the injury is not of such degree* as at once to destroy its structure 
and vitality," and which can l)e rec»overeil from without any damage 
to the organ. This is probably the l)est definition of inflammation 
that can be given, but it does not help the morbid histologist much, 
or show him what to look for in a section taken from ti^ssue in this 
condition. 

Acute inflammation differs in its iU*tion, as seen in sections under 
the microscope, if it affects the vascular sup])ly or the secreting cells 
of an organ, the air-vesicles of the lungs, or the cartilages of the 
trachea. 

These different actions will Iw fully explained in the case of the 
different organs, but as an example of the process the following may 
l)e given here : Some irritant poison has l)ecn intro<lu(*ed into the 
stomach ; its action at once l)egins there — that is, local action on the 
mucous membrane of the orgjm : at every point where the i>oison is 
deposited intense inflammation is set up, and although di^th may 
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owur within twenty-four hours, the action of the poison hjis lx»t»ii so 
aeuto at these |K>ints that it lias rcsulteil in the formation of a minute 
al>se<»ss ; it has muswl loc-sil death of the parts affeetcd. Now, to sii* 
the earlier eiie<'t of the iK)ison we must examine the kidneys from 
this case : some portion of the ]X)ison jiassi* into the circulation 
through the uuicous membrane of the stomach, and is (5irrie<l ou to 
the kidney to be eliminatwl in the usual mann(T bv the urine ; when 
it reaches the kidneys its toxic propi*rties are very nnich nMlmtHl, 
and the eifect on that or^.m is one of inflammatory action in its i-arly 
statj^e. The appi'arance'S pn^sented are tlu*se : In examining st^ctions 
we find now and then a few small sjKjts consisting of aggregations of 
round evils ; tlu^se are swn to b(» leuc<)fytes, which have j)asseil out of 
the bloodvesst»ls by diapedi»sis — this is all we dui sw under the micro- 
scope in this (»arly stag(» of the process. From this we Iciirn that an 
irritant brought by the blood to an orgjui ciui excMte in tluit orgjui, at 
various jwints, a change in the bloodvessels, whi<'h is shown by th(» 
es^tipe from them, at this particular place, of numerous white blotnl 
ci»lls. TIh» proc(»ss from this would probably have gone on to sup- 
punition had the jwitient livtHl. For the whole pro(t»ss of inflamma- 
torv action the student is referred to those works mentionwl further 
pn ; the illustration given is only intenikxl to help in understanding 
the j)roccss as sih'U by the* microscojK*. 

Another phase in acute iuflannuation is its action on glandular or 
si^Tctinjr cells ; it nuist 1m» rememlxTtHi that th(»se (-elLs are fixcxl on a 
luisi'uu^nt membrane by an iutcnvllular ci'Uient, and are also unito<l 
to one another bv the same sul)stiuic<'. A<'ut(» iuflannuation acts on 
this substance in such a manner that it loses its iH)wer to keep the 
cf'll fixcil to its Uise and surroundings ; in the normal condition it is 
pn)l»ably semifluid, and the action of tlie iuflanuuatory proi*<'ss is to 
still further li<iuefy it. The <*<'lls, thus losing their fixative agiMit, 
iKHHrnie separate^l from the iKisemcnt meml)rane, an<l what is mlleil 
<lesquaniation of epithelium tiikcs pla(v. Pn^'ist^ly the sjune pro- 
cess tak(»s ])la«v in the <-apillarics, whi<*h are merely tuln^s formcHl of 
stpiamous <rlls set e(lgi» to (nlgi* ami cvmentHi togt'ther by this cement 
substance* ; this Ikk^mucs i)artially liciuefie<l at the {)oint of acti(m of 
the irritant, ami the leucocytes pass through. Ou" iK)int in c<mnwtion 
with the sc]>:iration of glan<lular c<'lls fr(»m their iKiscment membrane 
must Im* mentionc<l — IkhI hanlening will pHMlm*** the same apparent 
efl'ect. It is now the fashion with some to us(» only spirit in hanlen- 
inir orirans ; when this is done the <vlls shrink awav from the liast*- 
ment membnuie by the hanlening action of the spirit. A swtion will, 
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however, always show when this is the effect of bad hardening ; as, a 
transverse section of a gland tube will have a ring of cells in it much 
smaller: than the calibre of the tulx»s, and they will be always con- 
nected together ; in inflammatory change some cells are on the base- 
ment membrane, others are absent. No competent imthologist ever 
uses absolute alcohol for hardening s|)ec*imens intended for structural 
examination. 

Acute inflammation, then, consists of some irritant lU'tion on the 
vessels and tissues by which the blood-supply to the part is increased ; 
the walls of the vessels are damaged in the proct»ss, and leucoiytcs pass 
out and are seen in masses in the surrounding tissue ; this process, 
if (X)ntinued, going on to stoppage of the blood-current and destruc- 
tion of the part — that is, the formation of an abscess. 

This acute process may Ixj set up by anything blot^king a vessel 
during life — such as a mass of biicteria ; but it must Ix* remembered 
tliat a vessel cannot be blo(;ked during life without giving evidence, 
if it \yc recent, of inflammatory action in the stiite of the surrounding 
parts. When a capillary vessel, for example, in the kidney, is found 
after death full of microorganisms, without any evidence of inflam- 
mator\'' action in the surroimdin«: tissues, it is evident that tht»se 
organisms have incrt^ased after death, and have not bl<K'k(»d the vt^ssel 
during life. 

Chronic Inflammation. 

Acute inflammation mav have one of three terminations : it mav 
dear up and leave the parts unchangtHl ; it may cause death of the 
l>art by the formation of an abscess ; or it may l)ecomc subacute* or 
chronic and cause chantce in the surroundiuir tissue. 

It is this chronic (?hange in the fhmiework of the different orgjuis 
which the practitioner has to guanl tigjiinst, and he sliould l^ familiar 
with the structures and tlieir arrangement tliat are liable to the 
changes of chronic inflammation. In all organs the mcclianical part 
or framework is composed of white iibrous tissue ; this forms the sup- 
port to the parenchyma or functional part of the orgim ; as long as 
the relative proportion between framework and |)arcnchyma is main- 
tained in its normal condition the organ cim perform its duty, liable 
only to functional derangement throuifh the nervous or (»ircuhitorv 
jtystem. 

But when chronic inflammation ctuiscn^ an altcnition in the proix)r- 
tion of framework to parenchyma, c^pec»ially in a manner that nuist 
\re deleterious to the function of the orgjui, tlicn the orgjm has under- 
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gone structural change, and the disease is said to have become organic. 
The method by \vhi(»h this is brought about is simple: subacute* 
inflammatory action is a slow irritation (jaused by some morbid pro- 
duct, which, for example, may be cin»ulating in the blood ; in this 
way a slow, constant, irritating process is kept up, and the tissues 
which feel and react to this chronic influenw are those belonging to 
the framework of the |)art. This is com|K>SL»d mostly of white fibrous 
tissue. Now, prolonged irritation mling on white fibrous tissue lias 
always this effect — it ciuises it to increase and grow. This tissue has 
another peculiarity, which is, that after a time this abnormally formed 
fibrous tissue always contracts ; it is evident tliat the formation of 
excessive fibrous tissue between the tubes or other parts of an organ, 
and its subsequent contraction, wm only result in the destruction of 
that portion of the organ on which the newly-fbrmod fibrous tissue 
contracts, namely, the parenchyma. The r(»sult is that the functional 
part of the orgau is more or less destroyed by the contracrtiou of this 
fibrous tissue newlv formed bv the action of chronic inflamnmtion. 
This tissue is akin to cic«tri(Mal tissue, the contraction of which after 
severe burns gives a good idea of the process in an internal organ. 
The result of chronic inflammation in the different organs will lx» 
given under their hejidings. 

From wluit has bei*n said it will 1k» seen tliat acute inflammation, 
under the microsix)pe, is shown by desquanmtion of epithelium in 
glands, by collections of leucocji;c»8 in the interstitial tissue, or, if mon» 
severe, by the formation of a micrascopic slough, while chronic in- 
flammation is shown by the increased growth of the fibrous tissue of 
a i^art and the destruction of some portion of the i)aren(*hyma by the 
8ul>sequent contraction of this increased fibrous gro>^i;h. Altliougli 
some ol)stTvers bring forwanl other tlieori(»s to a(tx)unt for the in- 
creased formation of fibrous tissue or fibroid changers, it seems evident 
that tlie prcM't'ss is the same in all organs. In this way we have 
cirrhosis of the liver and kidney, sclerosis of the spinal conl, and 
fibrous induration of the heart. 

All these changers amount to the same thing — an increase of the 
normal fibrous tissue in an abnormal manner — and they are brought 
about in the same wav, bv a chronic? irritiition. This can be easilv 
8i»en and understood in the liver and kidney, and the same muse will 
account for the fibmid indunition sometimes found in hypertrophy of 
the lu-art. Ilert* a slow, wnstiuit artion is going on which results in 
an increase of the musi*ular tissue of the heart-wall ; tliis slow procees 
would natundlv in some ciL*«es ai-t on the fibrous tissue lx»tweon the 
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miiscle fibres and cause it also to increase. There is in reality no 
difficulty in explaining how atrophy of ner\'e elements should cause 
increase of the neuroglia or connective tissue surrounding tlieni. The 
vausc producing the change in the nerve fibres is a chronic one ; its 
action on these fibres results in their destruclion ; but while it has 
this action on nerve tissue, its action on the mechanic^il fibrous tissue 
is merely one of prolonged irritation, and, as has been said before, 
tliis invariably results in incrt^astHl gro^^th of the normal fibrous tissue 
acted on. 

Therefore, where the chronic change commenct»s in the nerve tissues 
it may cause fibroid change, but the converse is also sometimes the cas(? 
— that a chronic irritation commencing in the neuroglia may cause its 
incresise and subsequent contraction on the nerve elements, which an* 
in this way destroyed. It is almost impossible to judge from the 
morbid histology which has been the primary disease, and here the 
(*lini(til histor\' is most im}K)rtant. 



CHAPTER XVI. 

HYPERTROPHY— HYPERPLASIA. 

Hypertroi*hy mains litorally over -nourishment, and in this 
sense is generally misapplied when used to denote enlargement of 
organs or jwirts of the body. This, however, nuist Ix? studicHl in 
works on general i)athology. 

From what has In^en already sjiid it will Ik» scx»n that in the early 
stag(»s of ehronie inflannnatorj' change there nuist he a time when, if 
the pnKt»ss is general, the organ will l)e inereasetl in size — that is, 
hypertrophied from the excess of new fibrous tissue not yet jimsscd 
into the contracting stage ; this is enlarg(»ment of the pirt, but is pro- 
ducked by a chronic process, not by increased nourishment or blood- 
supply. 

Hyi)erpla£iia, or numericsd hypertrophy, meims an a(*tual increase in 
the elements of which a part is com|K)Swl, and is therefore^, striilly 
spwiking, the principal change in hypertrophy ; it is the process that 
t\w morbid histologist must look for, and is the only one that «ui l)e 
rtH-ogniztnl microscopicidly. Hypertrophy is a term often used Itxwoly 
and taken to meiui any increase* in size of a part, ey(»n though the 
increjLse may Ik? produced at the (»xpense of the elements of th(? part 

Hyjx^rplasia means and is uswl only to signify m*tual increase of 
tissue elements. As a simple example of this proct»ss a swtion may 
Ix? made through the skin of a toe with a corn ; hen* is an example 
of intermittent pressure pro<luci ng hyperplasia. All the layers of 
the epidermis will l)e foimd enormously thickened, and this is brought 
alKiut by numerii-al hyixrtrophy, or hyiKTphisia, of the tissue elements 
I'omjxxsing it — that is, the epithelial (vlls. 

Granulation Tissue. 

When inflanuuation has Ikvh so severe sus to i-aiise th(» formation of 
an abscess, that is, destruction of tissue, a pnxi-ss of re|wiir sete in as 
soon as the inflammation sul^sidcs and tlu* necrosed part is «ist off. 
This proct^ss of repair is brought about by the formation of what is 
(tdled granulation tissue ; this is formwl by new fibrous tissue and 



HYPEBTBOPHY — HYPERPLASIA. 133 

bloodvessels which develop from the fibrous tissues and vessels imme- 
diately adjoining the aifec^ted part. Some autliorities consider that 
the leucoiytes which have left the vessels take some part in this 
formative action, but this is improbable. 

If the loss of substance has been small and superficial it is easily 
made up by a new gro>vth of fibrous tissue and new loops of capil- 
lar}- vessels, and it may be completely covered over by epithelium 
derived from the epidermis at the sides. If, however, the damage 
has been greater, a larger amount of new fibrous tissue is formed, and 
this is at first abundantly supplied with bloodvessels formed from 
pre-existing ones. In this way, what is called scar or cicatricial tis- 
sue is developed, which at first has the charat^teristic red appearance 
caused by its abundant supply of capillaries. 

As it grows older, however, its inherent tendency to contract exerts 
itself and these numerous vessels become obliterated, and mature scar 
tissue changes to the well-known white hue. This cicatricial tissue 
when fully formed requires little nourishment — in many cases only 
what it can obtain from the lymph channels which exist between the 
fiisciculi of white fibrous tissue. 

When a section is made through cicatricial tissue it is seen to be 
composed of dense white fibrous tissue arranged in large fasciculi 
with few connective tissue corpuscles in the lymph spaces. A simi- 
lar appearance is presented by a section through a slow-growing 
scirrhus cancer. In the older parts the fibrous tissue has gradually 
contracted on the cancer cells and destroyed them. 

In connection with granulation tissue and inflammatory conditions 
in general, a peculiar kind of cell, the plasma cell, must l>e mentioned. 
These have a variety of forms and curious reactions to staining 
agents ; they will oft;en take on a difterent color from the reagents used 
and appear as brightly stained objects differing in color from any 
other elements in the tissue ; they vary in shape and oftx^'n contain 
namerous granules which may be mistaken for mi(Tococci. They 
occur in large numbers in the submuc»ous coat of the int<«tine in 
East Indians dying of cholera, and in this situation were once taken 
for amoebae, and thought to be the virus of cholera. 

These cells can retain the staining agents in tlie pn^senci* of strong 
acids. 



CHAPTER XVIL 

DEGENERATION. 

Under this heading there jIn* sevenil diiferent proec^s.'s iiieludwl, 
sonu^ of whieli arii not truly de;j:(»nerations, hut all tendinjr to destroy 
the finu^ion and strueture of the part affected. A true degt^neration 
is one where a eheniicsd ehange takes plaee and a tissue iKX-onics 
ehang(Hl into a Ionvct and simpler form, as is si'en in colloid dt*g<.»ner- 
ation. 

Another change is sj)oken of as degeneration \yliere the fibrous 
tissue of th<» part increases abnormally at the expense of the jKirt»n- 
chyma, and this ne\yly-formed fibrous tissue may even pass to a higher 
type as in the case of a tru(» chondroma ; a tissue may Inx'ome dt»gen- 
erattnl by th<^ infiltration of some alien sul)stiini»<', such as oocnirs in 
amyloid degi»n(»ration, which prevents it from performing its function. 

A tissue may also lKH*om(» degenerate<l by the deposit in it of such 
a sul>stim(v as lim<* salts, which, while <l<»stroying the fiimiion, will 
ultimately hwl to di'Struction of the part, as in atheroma. Degener- 
ative process(»s, therefore, KHpiire can^ful study on the part of the 
morbid histologist, and they nuist Ik» carefully separated from the 
<*hanges produwHl by Iwid hanlcning and post-m(»rt<'ni decomposition. 

Cloudy Swelling. 

This is a form of degt»neration found frequently in the kidney, 
liver, and heart mus(*le, which coiLsists of an im^rease in the size of 
the ivlls and an alteration in their appearance under the microscope ; 
they appwir to l)e full of minute granides. Tlnwe are dc«crilxxl 
by some authors as of an albuminous character, or the result of 
mole<*idar change. 

If, however, the wlls in the convolute<l tulni of a kidney from a 
i-ase of acute nephritis which has Ixi^n can»fully hanlened, 1k» examined 
with a high power, it will Ik* found that the so-<«llc<l granuk»s are, 
in nsditj', jK>rtions of a fine network, which (tin 1k» tnu«l to its con- 
niH-tion with the intra-nuck-ar network of the cell. It would seem 
from this that the inflannnatory prott^ss acts on the (vll in such a 
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manner that its protoplasm undergoes some chan^, and becomes 
more fluid and watery. The cell having boeonie filled with a watery 
substance would be swollen and larger, and the watery nature of the 
fluid would enable the network existing in the cell to be more plainly 
seen, the nodal points of tiiis network oonstituting the so-called 
granules. Something similar may be seen in the titib max! liar}' gland 




Cloudy ■wriliDg. X 130. Convoluted tul 
nephritis. The cells project into the lumen of Ih 
tllered in ihspe. 

of the dog, where iiypersireretiou has taken pi 1 tl J -t o nt 
the blood of adrugeausingSiUivation; or nth 1 niau s 1 ir x llarv 
gland in cases of hydrophobia. This clo 1 s II tl prtl 

nary process before the bresiking np nnl Isnt-j^nt t tl II 
and its detachment from its liaseiiient m I n 

This degenerative procfss occurs i'nxi tl f t o 1 m-u '^ 

sueh as scarlet fever, typhoid, smallpox, 1 j I tl r 1 r b jkIjs t 

is also d€scril>ed as oeeurring idU'r }H)isi t-', l' l' r , r<n , 
or mineral aeids. 
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CoLixHD Degeneration. 

This (leiri-ncration cxmsists in tl«' traiutbrnuitioii of the tisatiM into 
a 3ul)stjin«- domctilin;; like tliin ^hio ur inui-ila>rt', having a brown 
cvlor. Its iln'iui<'«l (■i>[ni)ositioii irt not known, hut it certainlv vurJtw 
in ditfcn-iit iKirts, iis intu-in in soiiictinii<s foimtl in it, uiiil at other 
timts in ahscnt. 




iny |>artB thew have disappeared. 



The niiK^t coniiiion riiiit ut' tills I'liangt- ii^ in glumhilnr mmnonm, 
althoii;;h it in not I'onlindl to thi'si', oi-ctirrintr in otlicr ^rrowths aiitl 
eonictiuK's in tlic walls of an oUl liyilati<i fy.it. 

In ("an'inoni;! the snhjitt of tliiR (k-}:fnt'nition, the chanp' litst 
apiMiiw hi some (if the (v\U; they liavc wliiit l(H)ka like a kind of 
S<-niihmar va(iH)Ii' iiirii[>yiny: :t jxirtioii of their Kiilisbincc ; this in- 
cnasc!! in sizi- nntil the whnh- <vll is translSinnitl into a honiojrt'ncons 
niii!<s. The <tU then liiviikri n|i, Itavinjr the luii-leiis, and at one st&^' 
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of the process a number of nuclei may be seen masseil together in 
membranous-looking material, which is the colloid substance coagu- 
lated by the hardening agent. A further stage cx)nsists in these nuclei 
undergoing the same d(^neration, and then a section shows only the 
fibrous trabeculse, which are apparently unaltered by the degenera- 
tion, and the interstices filled with the membranous-looking material. 
This membranous appearance is produced by any hardening agent 
acting on the colloid material. 

The secretion of the thyroid gland is held to be of a similar char- 
acter to the colloid material formed in this degenenition, but this is 
doubtful, as the reactions are not alike. A section of cancer under- 
going colloid d(^neration when hardened in spirit shows marked 
alkalinity in the degeneration of the cells, while the trabeculse give 
an acid reaction. 

Fatty Degeneration and Infiltration. 

These two processes, resulting in the destruction of tissue elements, 
are produced by different causes, and are difficult to differentiate 
when examining sections under the microscope. 

FaUy infiltration is a physiological process by which fat is deposited 
in certain cells to be afterward removed and used in the process of 
nutrition. It must be remembered that in health physiological pro- 
cesses have their maximum and minimum points, which in some 
individuals are widely separated ; and this is consistent with perfect 
health. 

If, however, one of these, either maximum or minimum, should 
become persistent, it constitutes a state of disease and is a morbid 
process. Taking the liver for example : the deposit of fat in its cells 
is a normal process, and the amount deposited varies enormously 
with different conditions. But if this maximum condition of fat 
deposit in the liver cells should persist and increase so that a large 
number of these cells become mere vesicles filled with fat, we have 
then the pathological condition of fiitty liver. This deposit of fat- 
however, has nothing to do with the liver cell itself, that is to sjiy, 
the cell has no share in its production, the tat is brought by the blood 
to the cells from without. In the same way the excessive formation 
of fat is brought al)out in the omentum and alxlominal walls, consti- 
tuting a state of general ol)esity : this can, however, hardly Ik' (tiUcHl 
a morbid change. In some parts, however, this chancre will interfere 
with the fimctions of an orgiui to some extent, as in the infiltnjtion 
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of lilt in the coniUH*tive ti.ssue between umsi*le fibres in the heart and 
elsewhere. Fatty infiltration, then, eonsists in the deposit of fat Ik»- 
yond the normal in various cells, and the fat is not formed out of the 
e<»lls, but is brought to them in the circulation. (See Fatty LivcT.) 

Fatty Dfxjeneration. 

In fatty deg(»neration we find (vlls in various stages of disinti.»gra- 
tion ; the (vll itself is sometimes swollen and rounded, and has lost 
its normal outline. Tlu* nucleus may lx» altered in shape, having 
lxK»ome angular, or it may have divided, and in extreme csises it is 
found to 1k' split up into sev(?ral minute portions. The Ixxly of the 
cell presents various api)earanc<»s, a<'conling to the stiige of the pro- 
<»ess, but in all Hie ciuisc is tlu* same — the protoplasm has l)een changed 
into minute granules of some fatty substance* ; these vary in size and 
give a granular apiximuKt* to the cell. This process is well seen in 
thosi* dcgcnenitive changt^ in the walls of a large artery, where «il- 
cification has not tiiken place, but where then^ is degeneration of the 
tissues. Here the <'onn(H'tive-tissu(» corpuscles. csm lK»seen undergoing 
the proec^ss just dcs(Til)ed, while the fibrous tissue seems to Ik? going 
through a proct^ss of liquefiiction. The wime thing van Iw set»n in 
many otluT parts, such jus the ovary, when cystic degen(»nitiou is in 
progress. In tlu» eye when a malignant growth such as sarcoma 
(^xists, various cells of the retina and choroid will Ix? found, often 
in the midst of the new growth, undergoing a process which in 
the present state of our knowleclge wm cmly Ix* des(Tilx*d as that 
of fatty degi'ueration. When secondary growtlis from «incer invade 
a tissue tlu* (vlls are subject^il to the same process, which results in 
their completi* dt»struction. The caus(»s of this change do not ct>me 
within the scojx? of the present work, and the student is referre<l to 
those on genend pathology mentioned at the end of this section. 

It is necessjiry that the morbid histologist should Ix' able to recog- 
nize this degenenitive change*, and the diiferen(H' lx*tw«»n it and an 

infiltration. It is verv doubtful whether the fixttv sul)stanci*s formeel 

» • 

in this chancre are all cluMuicsdlv alike, and wlu»ther tliev rcjdly an' all 
fat ; also there is so nuich difference Ix'twiH'ii them and infiltrated fiit 
that they prolnibly differ entirely from it in chemical (composition. 
Fatty degeneration is (-austnl by a change* tiiking place in the proto- 
plasm of a cell by which it is chemicidly altiTinl and changetl into 
some sulistancr resembling fat ; but this is not brought to the ct»ll 



DEOENEBATION. 189 

front tlic outside, but in fornie<l at tho expcnsi' of the liistologJt^ 
elements of the cell. 

In other wonls, fittty infiltmtion is a (It'ixKit of soniL' tiitty eub- 
ptanc'C iu a oell, whieli, if removed, would j»resumal)ly eiuihle the eell 
to return to its nornml state. 

Fatty degeneration is a elianire prodiured in the cell itself by 
di-stnirtion and conversion oi" ib* fleiiientB tliroupli some elieniieal 
(■lianjje from wlii<-li tliere is no n^-overy. 

The chanp-B produi'e<l by poisoninjr witli phosphorus iind other 
Hubetanees in the liver will Im? noti<-('d under the head of diseases of 
that oipm. 

Amyix)]d or Lardaceous Degeneration. 

This sulfstanec has iK-en the snbje<-t of numerous theories as to its 
nsiturc and <'Uusution ; it will Iw enoujrh to s;iy here tliat it is always 
found intimately associated wit!) tlie bloodvessels, and api>ears to be 
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an exuclatioii from that fluid. Whether it exiidi*s i\s this sulwtance 
fully forinwl, or whether the exiulation exerts some influence on tlie 
tissue and causes a further change resulting in the production of 
lardaccnn, remains to lx» proved. 

To studv this chaui^e the kidnev is the Ix^st ov^r^m to take, as hen^ 
it can often lx.» found in the eiirlit^t stage, wlien only one or two hxips 
of the glomeruli are afliH'ted. Some otlier stain than log^voo<i is 
nnjuired to bring out this deposit, and for this purpose ruhin is a 
good one to use ; the directions an; given in tlu» sw'ticm on Pnw-ticsil 
Pathology. In a w(»ll-staincHl spivimen the walls of the itipillary 
vessels in the glomeruli are changed into a homogt»ncous sulwtance, 
wliich is st;iin(Hl a dull rwl hv the ruhin ; it shows no stru<1:urt» and 
swms to Ix confined to the walls of the capillary blood v(.»ss(»l. 

This chang<; is also found more largely distribute<l in the liver and 
splwn, and in these orgjins larg<^ tnu-ts of the dc»generation are brought 
out by the stain. In the spleen the change is principjilly in the walls 
of the blo(Klvessels and in the Malpighian corpusclt»s. In this situa- 
tion the degeneration affwtii the (^ells as well as the blood vc»ssels ; this 
is shown by the large arwis that have undergone the cliange in a 
tissue* which is not largt»ly supplied by blooelvessels. 

There are sc^veral stains that bring out this degc^neration well, but 
require more care in their use than rubin ; amongst these are gentian- 
violet and methyl-grtH»n ; with a little praiiitv methyl-green will 
show the amvloid subst;un'e in the walls of the small arteries in the 

» 

splwn very well. 

The lH)rax-carmine double stain with indigOH-armine also brings 
out the de|X)sit well, but re<[uires some experience in its use to get 
good results. With proper manipulation this doubIe-st;iining pnKt^ss 
will color all amyloid blue, nuclei of normal evils rwl, and t\w remain- 
ing tissue slati'-<x)lor, making a very instructive* spwimen. 

Vesuvin will also j)ick out amyloiel degeneration, but for class 
puqxwes rubin is the most satisfactory stain to use. 

CaIA'AREOUS DtXJENERATlON. 

In examining siKtions umhT the microscope we sometimes find in 
a log\v<KKl-staiu(Hl sj>ecimen an irn^gular reeldish patch, sharply dt»- 
fiiunl from the rest of the sj)ecimen by its color ; there may Ik* several 
of tlu»se pate'hes in a s(»ction. This is ciilcific:ition, or (-alcanH)US 
degeneration, an<l consists in the d<*|)osit of lime salts in the tissues. 
It may take place* uiieleT elitVeTent e-onditie^ns ; it is freepie'iitly founel 
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in the muscular coat of the aorta and large arteries of old people, 
forming a part of atheroma ; it often owurs in breaking-down inflam- 
raaton' products, such as caseous phthisis, or in casoating tul^erculosis 
in the lungs of cattle, where the process goes on until large chalky 
lumps are formed. It is also a frequent degeneration accompanying 
new growths such as chondroma, when portions of the newly-formed 
cartilage become impregnated with lime salts. 

When the process is slight, sections may be cut, and when sfciined 
show the characteristic reaction, but when it is extensive the material 
must be decalcified before sections can be made. 

The lime salts may be removed from sections by soaking them in 
dilute acetic acid before staining, and then washing them thoroughly. 

Lime salts appear to be deposited in the tissues under different 
conditions ; in the tunica, media of an artery thev are sometimes found 
as minute granules, and the muscular tissue appears to l)e normal, 
while in other cases the muscular fibres give evidenw of having under- 
gone some degenerative change, and here the deposit is diffiised through 
the tissue and is not in the granular condition ; it would sei»m that 
in these cases the degenerative changes in the tissues had given them 
a peculiar chemical affinity for lime salts. 

In studying this proc*ess a few sections should always b(» passed 
through dilute acetic acid to remove the deposit ; these will show if 
the structures are normal or not. 

Fibrous Degeneration. 

This has been described under the head of chronic; inflammation, 
and cannot, properly sjx^aking, Ix? called a degeneration, as it consists 
in an increase of the normal fibrous tissue of a part by the action of 
a chronic irritant. An important change of this kind will l)e men- 
tioned under the head of diseasL's of the arteries. (Also see Fibroma.) 

Hyaline Fibroid Degeneration. 

There is, however, a degeneration of a distinctly fibrous character 
which occurs in various parts ; as the name impli(»s, it insists in the 
formation of a fibroid tissue which has a homogeneous apj)earance 
which is peculiarly liable to degeneration. The most frcciuent situa- 
tion of this hyaline change is in the ovary, and is i>robably caused 
there by chronic irritation of a neurotic character. 

The chanore is best seen in swtions of an ovarv that luts lx»en 

C7 » 
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pi'niovwl (luriiiij lifo, and tliat has not imdiTgoiii' vcrv cxt^'nsivc 
ohangc. The coninieuwnient of tlic process <-on !» insule out by mn'- 
Hil soirch ; it fintt appmrK as a luirrow liaivl of hotno^>ncuufl nmtcrml 
umon^ the spimllo-tvlUfl stronui of the orgnn. As the proecs^j ^rocs 
on, the band p^-ta ImiadiT and otliers appnir \Ksidv it ; an<l they evi- 
dently replant' the noriiial stninm or are torined from it by di^'iiera- 




Ifyalitie ilegeneratinn in the ovarjr. 



tion ; this froes on until larp- tnii'tH of the organ are <i inverted into 
this liyaline material. Its arrangement is ah^^lys the same — tortuons 
\niKh of liyaline material, and lying iM-tween them bnmehitl eon- 
nertive-t issue i-oqjiiscles. Many of the arterit's will Ix' fonnd with the 
suiiie eliangf! in their avails, but it docs not originate there, and all 
th(' iirtericrt in the same part are not afietlcti, ami not even tiie whole 
of one artiTV tluit nm l»e si-en in a siition is aH'w'teii, siiiiie ]x>rtions 
Ix'in^ c(uit',' normal. When the arwi of hyalin',' degeneration U-- 
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large, the central part undergoes some form of fiirther degiuieration 
which seems to be a liquefaction, and in this >\'ay a cavity is tornuHl 
and we have the commencement of a cyst. This di^ncnitivc priKX^** 
is not by any means confined to the ovan- ; it is seen in many sarcoma, 
but the tortuous, bond-like formation is not so markwl, and the fibmid 
material seems to be semifluid, having the branched iHjnniH'tive-tissuc 
corpuscles interspersed through it. Sections through this i>art of a 
new growth give an appearance as if some fluid had coagulat<xi and 
taken the stain lightly, being probably the soH^dkxl mucoid decel- 
eration. That this hyaline material is a kind of fibrous tissue apjKxirs 
to be proved by its reaction to staining agents. 

Another form of hyah'ne degeneration is sometimt^ sivn in thcxsc 
sarcoma that have a fibroys framework resembling canMuoma — the* 
alveolar sarcoma; a hona-fide tumor of this description is nirc, and its 
diflerentiation from carcinoma verv difficult ; but wlicre this hvalinc 
change is going on there is no doubt as to the naturt* of the growth. 
The cells in the interstices of the fibrous framework cim l)e s(vu iu 
various stages of transformation into a hyaline material which is 
deposited on the previously-existing tral)eculfie, and the newly-formed 
tissue has such a distinct chemical reaction from tliat on whi<'h it is 
deposited that the two can be stained with totidly diifert»nt (»olors. 
This reaction, however, disappears gradually in the older j>arts, and 
is only well marked in that tissue which has just Ikh^u fi)rnie<l. A 
similar change is sometimes seen in tuberculosis of the lungs, |M)r- 
tions of tubercular new growth being changcnl into hyaline niat<TiaI 
very like that found in the ovary ; the same change occ'urs in some 
cancers. Klein has described a hyaline change in the arttTioIcs 
in scarlet and typhoid fevers, but this is a (change that will Ik; fi)nnd 
to affect more than the parts stated. In artificial tulHTculosis one of 
the earliest changes is a hyaline appearance* at the scat of th<' so-inlKnl 
tubercular change. 

Caseation. 

The name applied to this process implies nothing further than its 
naked-eye ap»pearance. 

As has been shown before, when an acut<» inflammatory' pnx'^'s.s 
destroys the vitality' of a part, it usually cn<ls in the formation of pus — 
that is, suppuration. But an inflammation may Ik» r)f surh a dianu- 
ter as to cause the consolidation of a part like the lun;:^ without 
being sufficiently acute to caus*j suppurat'on ; if th** |mrt.s an* s/> Imdiy 
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injtirnl iis to Ix' nmdcrf<l inrapablo of a rrturn to t]w normal condi- 
tion on the nsnioval of the excitinjt cansp, or if there is not snfllicient 
vitality in the piitiont, a further oluin^iic in the eonsolitlation takes 
phi(« — it undcrgoue wluit is ralW casoation and bet^onies a nuuta of 
{rniniikr debris forniod by the disintpjiration of the part of the or^n 
involved and the inflftninrntor}- pnxluds in it. At this stage there 



nf thou organs, anil 
l>leius of ILe brain. 




fouDil in tbfl lungs ii 
corpuiclsB whicli oi 



are two i-ourscs Oltt-n to this eafi^'Hted niiws : either it will ^trachially 
<lry up, iK-eoniinji, as it were, a fon'ifm Iwwly in the oi^n, and ae such 
exerting a chronic intlatunuitork- action on the fibrous tissue in the 
parts surroundinn it, with tlie n-sult of f'orniiu^ ii cii{)sule around it, 
this }i™"'"fl">' <"ontnii-tin^ until all that is fonnd post-mortem is a 
cicatrix — luul the re<-ords show how often this oi-eura; or, the 
casttitwl mass undcipK'S some sofhiiinjr jiroccss, uhvratt-s throiij^i 
into an air-}xissi^^- and is disehar^'d through it, h'living a luvity. 

Caseation, however, must Ix' distinguisluKl from ne<Tosis of a part 
— that is, where the hlotNl-siipply has Ixi'u cut off, as t)iis is not 
caused bv unv inflamnmton' action, bnt mav Ix- iu the course of a 
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new growth from the contraction of newly-formed tissue depriving 
the central portion of its blood supply. The ultimate fate of the 
necrosed part may be liquefaction, as in cast^tion, but the manner of 
production, and the chemical substances formed, are totally different. 
This is an important consideration, and one that will have to be 
worked out before we can hope to understand disease processes. Some 
fiirther facts on this subject will Ik? found under the head of pneu- 
monia. 

Corpora Amylacea 

— sometimes called amyloid concretions — are found in various situa- 
tions, such as the brain, l)oth in health and in disease, also in the 
prostate and lungs. They do not seem to have any cx)nnection 
with disease, and their relation to amyloid deg(»nenition is highly 
problematical, and, as they seldom give any d(»finitc» reaction, they 
prol>ably vary in composition. 
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CHAPTEE XVIII. 

NEOPLASMS, OR NEW GROWTHS. 

The word tumor is usually applied to these conditions, biit the 
term is uswl so loosolv that it is absohitely necessary to have one 
which shall be strictly applicable to the growths al)out to \iq 
descril)ed ; neoplasm seems to be l)est suited for this purpose. 

A neoplasm may be described as a neto growth starting from pre- 
existing tissue and always foUoudng the type from which it springs, but 
sometimes proceeding to a higher type ; always, however^ following the 
law known as the specific nature of tissues — that is to say, a new 
growth starting from fibrous tissue nn'ght become cartilage, but could 
nevcT form epithelium. 

This definiti(m excludes all inflammatory new formations and 
others, as the lesions of syphilis and actinomycosis, where tliere is a 
distinct cause prochicing the changwl c»ondition. 

It will l)e swn from the alx)ve definition of a neoplasm that the 
only classification which can be adopted is one bised on the gcTmiual 
layers from which the original tissue giving rise to the neoplastic 
growth was derived. 

The morbid histologist must Ix? familiar with the derivation of the 
different organs from the germinal layers, and tlie following table 
will show it. 

From the Epiblast. 

Central nervous system. 
Perij)herdl nervous system. 
SymjMithctic nervous system. 
Pituitiirv IkxIv. 

I-iCIlS. 

Retina and pigmentary layer. 

Epithelium of membranous labyrinth. 

Epithelium of nasid fossa. 

Epidermis and ap|X'udagi»s. 

Cavity of mouth ami anus, with their glands. 
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From the Hypoblast. 

Epithelium of alimentary canal. 
Epithelium of trachea and bron(;hi. 
Epithelium forming air-cells of lungs. 
Epithelium covering pleural peritoneum. 
Epithelium of generative and urinary organs. 
Liver cells and cells of ducts. 
Cells of pancreas and its ducts. 
Thyroid. 

From the Mesoblast. 

Vessels of blood and lymphatic circ^ulations, and their 

lining endothelium. 
Connective tissues. 
Muscles. 
Bones. 
Cartilage. 

In speaking of any tissue derived from the first two layers it is 
said to be of epithelial origin ; if derived from the last it is said to be 
of connective-tissue origin. A classification based on the derivation 
of the different organs or tissues would, therefore, consist of two 
groups, the mesoblastic and the epiblastic apd hypoblastic ; these two 
groups are then subdivided according to the structure of the growth. 

Mesoblastic or Connective-tissue Growths. 

Fibromata. 

Myxomata. 

Lipomata. 

Chondromata. 

Osteomata. 

Myomata. 

Angiomata. 

Neuromata. 

Sarcomata. 

Epiblastic and Hypoblastic Growths. 

Papillomata. 

Adenomata. 

Carcinomata. 



CHAPTER XIX. 

THE CONNECTIVE-TISSUE GROUPS, OR MESOBLASTIC 

NEOPLASMS. 

Fibromata. 

AiiL new jj:ro\\ tlis in this group are (?omj)ose(l of fibrous connivtive 
tissue, varying in form, arrangement, and density. To un<lerstand 
tlit^se abnormal ^'onditions it is ne<*e8sar}' first to have some knowk"dgi» 
as to the wav in whieh this tissue exists normallv. 

White* fibrous tissue is the grrat nwvhanieal tissue of the IxkIv ; it 
forms the framework of all organs ; it fills uj) all S})aees lK»twet»n 
vessels, etc. ; it is the material of whi<*h the si^pta Ix'twwn museli*s an' 
formed, and is the sustaining tissue of all stTous membmnes ; it is 
also the m(>ilium with whi<'h the eontraetile musele is fixe<l to the 
lx)ny lever. Naturally, having so nutny functioiLs to fulfil, it varitns 
in its arrangement to meet tlu^se different requirements. 

Whiti* fibrous tissue consists of fusiform evils, whieh vary in lengtb 
and thickness a^fonling to the function they luive to jxTform ; always 
ass(K'iateHl with it are the ("onntHiiive-tissue corpuscKw, \vhieli are 
branched (vlls lying in the inter-fsiscicrular sjmces. 

Asso<*iate<l with white fibrous tissue is a (vrtiiin amount of vellow 
elastic tissue ; the amount of this varies according to the amount of 
elasticity rwpiireil in the jmrt. These tlinv elements go to make up 
fibnnis ("^mmM'tive tissue. As al)ove stilted, white fibrous tissue Ix*ing 
the largest com|)oncnt of conne<tiv(» tissue, and jxTforming various 
functions in ditferent parts of the Inxly, is arnrnginl verj' ditferently 
in those different jMtrts. This cjui esisily Ik* se(»n by examining tlie 
denstvfeltcMl mass of fil)rous tissue lying in tlu» outer j>art of the cutis 
vera, an4l forming a \hhI on which the (»pi<lernn's rt^ts, and com|>aring 
this with the loose tissue lying under tiie epi<lermis of the eyelid or 
the epithelium of the a\^(»phagus. Th<' fibrous fasciculi in the first 
are short, thick, and closely matt^Ml together ; in the other two situa- 
tions they are long, thin, and ver}' loosely arranged. 

A new growtli of fil>n)us tissue may follow either of these or anv 
interuKHliate tyjx'. It is, therefoiv, clear that a fibroma may Xro 
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almost as hard as cartilage or as soft as a mass of fat, according to 
tfie amount and arrangement of the fibrous tissue it cx)ntains. 

Fibroma Molluscdm. 

These are soft tumors caused by an outorroNvth of connective tissue 
from the cutis vera. There are two forms of tliese tumors which 
may occur separately or may both he found in the simie subjects : 
1st, a number of small soft growths all over the Ixxly ; 2d, large 
soft masses, very lax, hanging down in folds and sometimes weighing 
several poimds. 

Sections of these show that they are formed of fibrous connective 
tissue loosely arranged, bloodvessels, and some fat. In those tliat 
have existed for any length of time the fibrous tissue has the usual 
appearance of that found in adult normal tissue ; if, however, a small 
newly-formed gro\vth be removed it will show on section young 
fibrous or embryonic tissue. 

These tumors are therefore merely outgrowths from preexisting 
connective tissue, with which they are identical in structure ; they 
are innocent growths and do not recur ; the influence which causes 
them to grow has not lK?en made out. 

Epulis. 

Epulides are of two kinds, fibrous and sarcomatous ; the latter will 
be described under the head of sarcoma. 

Fibrous Epulis. 

Starting as a growth from the periosteum of the jaw it is covered 
by the epithelium of the gum. The growth consists of long fiiscicuH 
of white fibrous tissue, which have a radiating arrangement, in many 
(ases, from the point of growth ; the most noticeable feature is the 
length and slendemess of the fibrous fasciculi and their loose-felted 
arrangement. Some of these growths contain nuich more fibrous 
tissue than others, and are consequently harder. 

Nasal Polypi 

are usually divided into two kinds, nuicons and fibrous ; of these 
the mucous are by far tlie commoner. They are cjillcd mucous from 
their soft, almost jelly-like consistency. 
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Sections through them show that they are composed of young 
fibrous tissue almost liko embryonic; they arc well supplied with 
blootl vessels which nm toward the surfiu-c, and they are eovcrcd 
with ciliated eolimmar epithelium, that is, with respiratory epithelium 
similar to the noniml. Set-tions of these mucous polypi oftfn show 
round or ova! 3i»acca lintd with ('ili;iti><l epithelium similar U\ tlrnt on 
the surface ; somefimM <k'op indentations will Iw foimd linvd by the 




same epithelium. Tliese apptarant^cs have given rise to the idea that 
these polypi contained columnar-eelled glandular structures. The 
explanation, however, is vcrj- simple : as they f^row out under the 
epithelium it increases and covers them. Small papillte are often 
formed by irn^Iar increase of the new growth ; tliese papillte after a 
short time grow to^-ther at their apii^cs and become united ; the 
enclosed space liaviuj; a lining of oiIiate<l epithelium, l>eing that which 
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was on the surfaces before the enclosure. This imprisoned epithe- 
lium often shows the cilia very well. 

Fibrous polypi of the nose arising from periosteum are much 
firmer ; they often contain an immense number of bloodvessels and 
give rise to dangerous hemorrhage. 

The tissue of which these growths is composed is not similar to 
that found in fibrous polypi in other parts, but consists of spindle- 
shaped or branched cells. From the manner of the growth, extend- 
ing, as it does, in all directions, and from the frequency with which 
undoubted malignant disease often follows its removal, it seems 
highly probable that these gro^vths should be classed with the fibro- 
sarcoma ; a description of whicli will be given under the head of 
sarcoma. 

Anal Polypi. 

These when innocent growths are of the same structure as ordinary 
fibrous polypi ; they consist of an outgrowiJi of fibrous connective 
tissue, and their consistency varies with tlie amount and arrangement 
of the white fibrous tissue they contain. They are covered with the 
epithelium of the part from which they spring ; if this is from a point 
a short distance within the internal sphincter, or on the outside, the 
covering is squamous epithelium, if inside this point, wlumnar. 

Polypoid growths in the rectum are sometimes cancerous, and all 
growths in this situation should be carefully examined for columnar 
epithelium growing irregularly in the mass and simulating gland 
tubes. 

Another pedunculated mass which may be mistaken for a polypus 
is an old haemorrhoid, but on making section it can easily be recog- 
nized, from the large vascular sinuses contained in it. 

In connection witli these old haemorrhoids it must be remembered 
that a cancerous growth may exist side by side with them, possibly 
caused by the long-continued irritation they set up. 

Polypi are found in other situations, as the throat and urethra, 
which are similar in structure to those alreadv descrilxxl. A rare 
form of polypus sometimes grows from the umbilicus, and it differs 
in structure from the others ; it is covered with stnitified squamous 
epithelium, and is almost entirely composed of tulx's lined with 
columnar epithelium. 
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Keix)id. 



A rare form of fibrous gro>\i;h oocurrinjr oftc»n singly and fre- 
quently on the (»hest. St^etions through one of these growths show 
that it is composed entirely of fibrous tissue, and this differs in the 
size and arrann^ment of the fasciculi so tluit it can easilv 1x3 difteren- 
tiatcnl from the surrounding: fibrous tissue of the cutis. The whole 
growth has a round or oval shape, and the fibres composing it are 
much smaller than the normal ones surrounding it and there are a 
largt* number of connective-tissue corpuscles l)etween them. The 
arnmgc»ment of the fibres, also, is quite different from the normal ; 
they sc»em to grow in whorls or tralxH'ulse, and although there is no 
absolute line of demaroation betwe?n the keloid and normal fibres it 
is «isy to distinguish one from the other. The petmliarity of this 
growth consists in the (•ertiiinty with which it will return if removal, 
not only in the line of the cicatrix but anywhere near the original 
growth where the tissue has Wn injurwl by the ins(»rtion of liart^lip 
pins or wire sutures. S(»ctions of the sectmdary growth show pre- 
cisely the same stru(i;ure as in the primary. 

F'iBROus Growth in the Mammary Gland. 

In some (5ises when* the mammary gland has l)een removed for 
supposed malignant disease*, it has lxH»n found on examination tliat 
nothing of the kind existed. Sections of the new growth showed that 
it wjis (x)mposed entin*ly of fibrous tissue. This fibrous tissue appears 
in two forms : jis bundU»s of larg<*, thick fibrils Ix^tween the small por- 
tion of gland tissue remaining, and as a fibrous forimition round the 
gland-tul)es and acini themselvi^. 

The action of the newlv-formed fibrous tissue is very evident ; it 
has by its increased growth (Towded on to the gland structuns and 
compressed them, while* at the same time the fibrous tissue formed 
round the tulK*s and acini has gradually destroyed them. Different 
stiig(*8 of the proci*ss ctin l)e found, and in some |)arts the whole gland 
sul)stim(i* has disiippiiired and nothing but dense fibrous tissue, like 
cicatricial, ri'mains. This might justly he callwl a fibroma of the 
bn*Ji8t. In two of these cases examinwl bv the author this fibrous 
change was found affwling one i)art of the gland, while a scirrhus 
(^nccT wjis growing in another, the two processes sei*ming to Ik* quite 
indep(»ndent of one another. 



QB0UP9 OK ME30BLA3TIC NEOPLASMS. 



153 



In many fibrous tumors d^encrative processes will be found by 
which a portion of the tumor has been changed ; the simplest of 
these is calnfication ; small patches have b««mc infiltrated with lime 
salts. In others a large amount of iiit in found, M'hile some show a 




The gland -etructuro being 



tendency to sollen and liquefy, wliit;h lias been called mucoid degen- 
eration, from the material formed somewhat resembling mucus. 

These fibrous tumors are oflfn mixed growths — tliat is, they are 
made up of different tissues combiiiMl with the fibrous — as fiif, car- 
tilage, nmscle, and sarcoma ; they also oiVcn ctmtain (ysts. 
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MYXOMA. 



This is a new growth ooinpos^l of loose tissue with a semiflaid 
matrix which somewhat resembles tliat found nomiaily in tlie vitreous 
humor or in the umbilical cord. These growths are of two kinds — 
one of which is a [wrfectlj- innocent tumor, the other recurs after 
removal. 

The first is usually a small growth, soft and of slow growth, which 
on section shows a stnicturi' like embrj-onie tissue ; there are fine fibres 




ibUng 
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of white fibrous tissue running through it, numerous branched cells 
and a good supply of bloodvessels with wellMlcveloped walls, the 
vessels, in fact, being the most prominent elements of the section. 
The matrix is a semifluid substance which is said to contain muoD. 
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The other form is a more rapid growth which attains a large size 
and after removal rapidly grows again ; it does not form secondary- 
growths unless combined with sarcoma. A section of one of these 
tumors shows that it is conxposed of more delicate fibres than the first 
form ; the bloodvessels are not so numerous or well formed, and the 
matrix is in much greater proportion to the formed elements. These 
tumors often contain large fat cells which are found singly and are 
not arranged in groups. 

These last growths should probably be classed by themselves, as 
they seem to be on the borderland of sarcoma, and in many cases are 
combined with some form of sarcomatous growth, as myxo-sarcoma. 
The other is a simple growtli and is similar to that found in nuicous 
polypi in the nose and other parts of the body. 

Lipoma. 

A fatty tumor is tlie bSte noir of the morbid histologist ; it is fre- 
quently interesting to the surgeon, from its situation, and he often 
expects the morbid histologist to share in this interest. In the first 
place it is diflScult, from its inherent tendency to float, to get it properly 
hardened ; and when this is done and sections are cut it greases the 
knife and renders it unfit for further use until it lias been cleaned with 
ether and alcohol, which takes some time. The next diflSculty is in 
staining the sections, which will curl up in the log\vood and utterly 
refuse to straighten out ; when, after a great deal of time and trouble, 
a section is mounted, all that can be seen is fat, with a small amount 
of connective tissue and a few capillary vessels. This refers, of 
course, to a purely fatty tumor ; every growth of this kind should 
be carefully examined to sec if it contains any other tissue than fat, 
and if it does these portions should l)e cut out and hardened. On 
examination these })arts may prove to be only fibrous connective 
tissue, or they may be formed of myxomatous and, in rare ceases, of 
sarcomatous tissue. Calcification is sometimes found in fatty gro^vths, 
and some are prone to undergo liquefaction and form cysts ; these 
contain fluid of an oily or serous nature. Tliese fatty growths never 
recur after removal or products secondary' gro\\i:hs, unkss in those 
rare cases where they are combineil witli sarc*onia. 
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Chondroma. 



Cartilaginous growths. These must l»e distinguished from simple 
outgrowths or hyperplasia of preexisting eiirtiltige, as they goldoni 
nrieo from permanent cartilage. A large number, however, develop 
from bone and seem to he the result of some injury, otliers develop 
in glands sueh as the testis and parotid, and are formed dirertly 




in the epididjmi 



from iiiiiniftive tissue. Thesis latter are the most interesting to the 
morbi<l histologist. 

Apart from the stnieturcs from whieh these growths develop, 
thoy are <livi!>iblo into two elasscs from their histological structure — 
into thosi' tliat have a capsule, a {>erieliondrium, and those that have 
none. The illnstrations give tlie two conditions. 

The latter arc the most <'oninioii, and in the case from which Fig. 
16 was taken the iflrtilaginous clmnge liad Ix^n pre^-edixl by a fibrous 
degenenition of tlie gland (mainraan.-). 

Many thcoriee have ln^-n propounded to aiyxjunt for these new 
growths; amongst others Cohnheim's thiory of emhrj-onle remains 
for 9om:' tini-' hail many adherents, but has now ln-eu proved un- 
tenable; this t-afii- of <nrtila,.rinou,i growth in glands which normally 
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rontain ao oirtilage was hold by some to go far toward proving the 
truth of his theory. It does not seein in auy way difiieiilt to rwilizc 
how these new growths are formed ; the great diffieiilty swins to lie 
in diseovering the cause which iuitint«^ them. 




We know by the law of the .specific nature of tiasnes that i-ertain 
tissues are derives! from eertatn gemiiiial layers, and we also know 
tliat any new growth developing from any of these tissui.'s must I)e 
of the same nature as the tissues derived from the germinal layer 
from which the normal tissne originated. For example, a new growth 
starting from a tissiic which was originally (lerivii! from the iiieso- 
blast (tinnot <levelop Into a tis.-iue the normal tyi)e of which is cpi- 
blastio or hypoblnstie. 

We also know tliat in the onlinary conrsc of dtivdopnunt, i-trtain 
cells of the mesoblast will Ibriii connective tls-juc, others (■artila^c or 
bone, and so on ; lait we do not know that the (tIIs whidi under 
normal conditions form connective tissne dirtir in any way iroiii those 
that form cartilage, or that tliey jiavc iiot the inherent jxiwcr to do 



158 MOUBIl) HISTOLOGY. 

m) if tho proper stinuihis wen; applied. Now this swms to be just 
what takes phux* in this formation of mrtilaj;^ from connective tissue, 
and this view is fully borne out by the ease of chondroma of the 
epididymis from which Fig. 15 is taken. Here every stage in the 
development of cartilage can l>e «isily tradnl, but th(» process stops 
at a cartiliiginous cx)ndition resembling that found in the foetus, and 
all the newly formwl cartilage has a distinct perichondrium.^ 

In the (»8e of (^irtilaginous formation in the mammary gland, 
from which the other illustration is taken, the process is somewhat 
diften»nt. Then* was a large formation of fibrous tissue in parte, and 
some of this had gone on to form curtilage ; the cells were placetl 
lx*twet»n the fibnms tissue so that it somewhat resembled white fibro- 
cartilagi*, but this was only in some jwirt of the growth ; in other 
pla<\« then* was a hyaline matrix with no fibrous tissue, while in 
others the tissue was myxomatous, having cartilage cells strewn 
through it. 

It would ap{>ear as if in the first cast* the influence exerted on the 
normal connective tissue was such that it proceeded to d(»velop (tirti- 
lagi» in a jHTfectly normal manner, while in the second this influence 
was of a diften^nt natun\ and caus(»d the normal tissue to develop 
«irtihigi» in one jwrt and fibrous tissue in another. What this in- 
fluemv is, n^mains a difliciilt problem yet to Ix^ solvtxl. 

Tlust* two «isi»s — ^taken as illustnitions — ;in* not isolateil ones, but 
then* an* nmny others showing the siune ix>nditions. 

AVIieuevtT chondnmm is assiHMattHl with s:in'oma it seems to take 
an ernitic ixnirst* : when, however, a pun* chondroma is found, it is 
always mon* nejirly of tht* normal tyjx* of cartilage. 

All these ehondntma an* verv liable to I'alcificiition, and thev also 
s«Muctinu*s undergo* a fmrt-.'uin;: pnvA*ss, and small cyst* form in thenu 

' Kor « ts\\\ ««>vutii of \\\\* Oiu^ *t>« N^w York M^):cal Rewni. Januanr 26. 1S89. 
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OSTEOMATA. 



True osteomata arc a further stop in the development than that 
described under chondroma. They arc formed from newly developed 
connective tissue, and it is this fact which distintruishes them from 
so-called ossified inflammatory products. 

On examination under the microswpe after decalcification they are 
found to resemble true lx)ne, and like it can be divided into hard and 
cancellous. Many, however, vary a good deid from normal types, 
especially the hard variety, which is sometimes extremely dense. 

Osteomata have been descril^ed as primary ^owths, but are ex- 
tremely rare. True bone is sometimes found in cartilaginous and 
fibrous tumors. Also in sarcoma, as will Ik» swn under that heading. 

Myomata. 

These are divided into two classes : 

Rhabdo-myomata, or striped muscle tumors. 
Leio-myomata, or non-striped nmscle tumors. 

Rhabdo-myomata. 

These are very rare grox^'ths ; they are formed of striped muscle 
tissue, and the few cases recorded have bei^n conirenital. Tliev mav 
be regarded as pathological curiositic^s. 

Leio-myomata. 

Non-striped muscle growths are most frc(|ucntly found in the 
uterus, although they may ow'ur in any part of the ImxIv wlicrc there 
is a large amount of non-stripKl nuis^'lc, as in the alimentiirv csinal, 
cesophagus, or prostate. Tliey arc out/n»wths from preexisting 
muscle tissue. 

The so-called " uterine fibroid " or " |)olypns '* is the (•4)mmoncst 
example of this condition, and it occurs in two forms, cither as an 
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outgrowth from the uterine wall, having a solid l)ase, or as a growtli 
conneciod by a stalk — that is, a polypus. 

The minute structure of these gro\^iihs, in their earlier stages, is 
exactly similar to that of the utiTiue walls, as far as the elements are 
conwmed. The stroma is composed of non-striped muscle tissue, 
similar to that of the uterus, and imlxxlded in this art* glands lined 
by ciliated columnar epithelium, similar to the uterine glands, but 
instead of having a regular arniugement like them, in the new growtli 
they are irregular in size and position ; thow lumen may l)e vqtv 
large and app-jar on section like cavities lined by ciliated columnar 
epithelium. Some of these tumors are verj' vascular, and contain 
large sinuses. As the growth l)ecomes older, fibrous tissue develops 
in it at the expense* of the muscular, and many are found with only 
one-half or less of their substance (rompaswl of nuiscular tissue ; they 
have undergone fibrous transformation. 

In these tumors undergoing fibrous (»hange the arteries are fre- 
quently surrounded by a mass of fibrous tissue, and they art* quite 
small ; it woultl set*m that the contraction of this fibrous tissue was 
gratlually obliterating these vessels. 

Angiomata. 

These are vascular tumors, and may be divitltnl into two kintls, 
simple antl t^ivernous. Simple angiomata are matle up of capillary 
vessels. Thest? vt»ssels an* verj" irrt*gular antl tortuous, and are 
dilatetl in many places, causing grciit irregularities t)f their calibre. 

Some of the capillary walls may Ix? normal, while others are com- 
paratively thick. 

The tissue lK*twet*n them is gt*nt*nillv of the ortlinarv connective 
kind with some fat, but mav hv nuich denser. 

This is the stnicture of the ortlinarv capillarj' n»vus, or mother's 
mark. 

A similar arnuigemcnt is sometinu*s ftumtl in sartx)ma, antl in some 
of thest* the matrix is fonm»tl of sarct)ma tx*lls, in t)thers of loose con- 
nective tissue ; in tht*se lattt*r the vt*ssels have* often verv thin walls 
and a large lum(*n, witii many tlilatatious. Fret|uent hemorrliages 
<x\*ur in this form and tin* whole stvtion is often full of extravasated 
blt)otl. 

Cavkrnous Ancjiomata. 

Tht*se are vascular tumors which ()i*cur in various part^^ of the 
Ixxly, antl consist of irrt*gular spa its, like normal cavernous tissue, 
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into which the blood is poured directly by the artcrit^. They are 
found in the skin, liver, kidneys, and spleen. They can be well 
studied in the liver ; the trabeculse forming the walls of the sinuses 
are formed of fibrous connective tissue, and the spaces are lined by 
flattened endothelial cells. 

Both forms of angioma are probably congenital. A similar condi- 
tion of lymphatic vessels is sometimes seen, which is called lymph- 
angioma. 

Neuromata. 

A true neuroma should consist entirely of nerve tissue, and it is 
extremely doubtful if such a growth ever existed. 

The nearest approach to it which has been seen by the author, con- 
sisted of a numlx?r of outgrowths from the ependyma of the lateral 
ventricles ; they were composed of fibres which were more or less 
nodose and which might be nerve fibres. 

What are usually called neuromata are swellings that occur in the 
course of a nerve, but these on section are found to be composed of 
fibrous connective tissue or myxomatous tissue, and the fibres of the 
nerve trunk are either included in the new growth or are spread out 
by it, the growth having started from the cx)nnective tissue of the 
nerve trunk. There is no evidence to show that anv increase of the 
nervous tissue takes place. 

Neuromata are also described as occurring in the cut ends of nerves 
in stumps ; they are descril>ed and figured as bulbous enlargements, 
sometimes reaching a considerable size ; these formations are, how- 
ever, by no means of usual occurrence in amputation stumps, and 
the author has dissected a numl)er without finding them. It seems 
that certain conditions are required to produce this change, such as 
long-continued suppuration, or the tying of the nerve in a ligature. 
It is therefore probably useless to searcli for these l)ull)s in the track 
of a good surgeon. 



11 




CIIAPTEK XXII. 

SARCOMATA. 

These an* jrro>\'ths (UtIvchI from tissiu^s whose* origin was from 
the mosohhist. 

They may Ix^ primarily (h'vidtnl into three elasses, l>y the shape of 
their cells, which are : 

Round. 

Spindle. 

Myeloid. 
There are, however, a numlKT of varieties which will h.ave to be 
eonsidert^d st^parately. The princi|){d chara<*teristics of tht^se |i^\vth8 
are tliat they an» mainly composiKl of cells of one of the al)ove forms, 
tliese ct^lls are unit^xl by int<'nvllular (vment, and the bloodvessels, 
which are ollen very numerous, run through the growth in direct 
(X)ntact with the evils. The bloodvessels are developcnl in the same 
manner as in other parts, and are not fornuHl by the ci'lls of the 
growth, as is sometim«»s stated. 
The varieties of sanfmia are : 

Koimd-i-elhHl. 

Spindle-celliHl. 

Myeloid. 

Melanotic. 

Alv(H)lar. 

Lympho-sjircoma. 

Glioma. 

Kouni)-c;ei.lei> Sar(Y)ma. 

There an* two varieties of this gro>>i;h, distinguished by the size of 
the cc»lls and differing in no other fi-iiture. Tluy arc* (tillwl large 
round-ct'lled and small roun<l-cclli»d sjircoma. 

The majority of these growtlis consist only of the cells, intercellular 
cem(>nt sul)stimce, and bl(K)dv(«s<*ls ; but some will octusionally lye 
found with a few fibrous tnib<H'ula? running through them. These 
must ho distinguished from bloodvc»ss(»ls, which sometimes n'semble 
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them, as the larger vessels have a small amount of fibrous tissue asso- 
ciated with them. It is necessary to understand tlie mode of growth 
of these tumors, as the appearance of the cells varies witli their age in 
many cases. As an example a typical case may be d(»s(Til)ed. 

A girl, aged nineteen, had a growth in the leg which necessitated 
amputation in tlie tliigh. On examining the k^ after removal, the 
tibia was found to \ie completely destroyed for a space over two inches 
in length ; at this part and under the periosteum was a new growth of 
a dark-red color ; in the adjoining nuiscles there was another growth 
of a whitish color and of considerable size. On oix»ning the knee-joint, 
three or four rounded projwtions were seen pushed tiirough the end 
of the tibia into the cavity of the joint l)etwecn the crucial ligaments, 
which were not, however, involved in any way. Here there was a 
new growth which could l)e readily divided into threi» parts, c»ach one 
of which was probably of a different age, and consequently repre- 
sented a different stagi» of the process. 

After hardening, the different parts wen; cut into sections, stained, 
and mounted. They showed that the growth next the l)one was the 
original n(H)plasm ; it consistt^d of large round-<*ell(Hl sarcoma, and the 
cells were Ixxxjming clear in the irentre and would not stuin well, 
allowing that this portion of the growth was breaking down, as it 
ImwI already done in some placets. 

The neoplasm in the nuiscles was com|)osc<l of the same large 
round cells, but they wert» in a vigorous stiite of gnm-th ; each cell 
took the stain well and showed itself to Ik* in a healthy condition. 

Sections of the protuln'rances in the kn(H*-j()int showed a different 
stiitc of things ; the smallest, and presumably the youngest, were 
compostnl of purely embryonic^ tissue as iiir as the elements would 
show, and the whole was covered with a fibrous capsule. There was 
notliing to indicate any connection with tiu; growth in the tibia. On 
examining the largest 9f these proj^K-ting growths, however, the con- 
mrcting link was found, as here the fornuition of round cells was 
Ix^inning, and the change from |the brancluxl, irn»gular (vlls of the 
embr}'onic form into the roundcnl, or, as th(y now apix'aral, oval 
cells of the san-oma, was plainly seen. Bloodvessels were also devel- 
oping in tlie ordinarj' manner amongst these; newly-formed cells from 
the (»onnective-tissu(^ corpuscles of the embryonic tissue. 

From this we are justificnl in consi<lering that the growth near the? 
l)one was the original, the growth in the musch s the next in point of 
age, ami that in the kne<»-joint was only in the ( ourw of formation. 
It also shows that the sarcomatous growths are tnie coime<tive-tissu«» 
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growtliH and develop exactly in the Sixnie nmnner as normal eonnei'tive 
tissue dot»8. 

The older j)i\rt^)f these growths oft4'n jjjives (»videnee of bn»aking 
down and de^enenition, and this is first shown hy the cells, their 
nuclei l)econiinir clejir an<l refusin»2: to stiiin, and some a])])earing as 
the mere outline of a c<*ll. 

Larjre round-celliHl Siin-oma is firmer, as a ruh», than small round- 
colled, and often shows a (X)nsid(»rable amount of intenvllular cement 
sul>stanci>. This material may, by the process of hanlening, 1)0 made 
to ap^K^iir like an int(»rcel hilar stroma, esiKH'ially by the use of 
chromate of ammonitmi in the siune manner as tlie intercellular 
«»ment can l)e shown bv the utn' of this r«i<r(*nt in the* muscular coat 
of the intestine and other ^wrts in the normal condition. This is 
liable to mislead |)atholo^ists who are not practicid histolo^ists. 

Many of the larji:<» roiuid-<»elletl siircomas have an oval nucUnis in 
tlie colls ; and it must 1k' rememl)cred that it is the nucleus that stains 
deeply, the protoplasm of the wll Ix^int? often diffitnilt to make out. 

Spindle-celi.et) SAmx)MA. 

This ^roup is a;^nn sulKlivided, by the size of the cells, into large 
8pindle-<x»lled and small spindle-<»elled. 

With the exception of the sha|Xi of the ct*lls thes(» growths agree 
in the main points with the description alrc^ady given of the round- 
celled variety — that is, they have a (t^ment substance, and the blood- 
vessels nm in dinn-t contiict with the (vlls but are not formed from 
them. Mjuiy of the spindle-(X»llc<l growths show a pei'uliar ammge- 
ment of their (vlls. They set^m to have grown in bundl(» or tnibeoulae 
which inti'rhux* an<l cross one anotluT at various angles, so tliat in a 
section the cells are cut — some longitudinally, some obliquely, and 
somc^ transversely. 

Another ix-^'uliarity ol)servtHl in some of tliese growths is that they 
grow, as has Imh'U sjiid, in bundles, but inst«id of the ct»lls running 
the long way of the bundles, they have a circular arrangement, and 
on transverse sen-tion ap|K*:ir to Ixj arranginl circularly around a (?en- 
tral point. This latter form has Ihm'u most frc<picntly ol)st*rved in 
sarcoma of the brain. 

Some of these growths are found to Ih» undergoing degeneration in 
patc*h(«, while in others, where a growth is i)rogrcssing rapidly among 
normal tissues, all the central |)ortioas of it have changiHl into a gran- 
ular debris. Some growths show this change throughout, so that 
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they have been calleil di^nerating sarcoma. No lymphatic vcsaels 
or spBcee have been raaclc out in these tumors, so tliat they are nour- 




fipindle-ccllMl Barcoma. X Z&O. Lari 
■ capillary bloodvegwl rimuing iu d 



if the new growth. 



ishecl diret-tly by the bloodvessels, which are ver\- uiinieroiis. The 
eomhination of angioma with sanoniii, forniin<j an annio-sin-onia, lias 
already been mentionc<l. 

Mykloid Sarcoma. 



These growths varj- cnomiously liis'tol(«;ic'ally. In tlie first plaec 
they get tlieir name from the large cells they c-ontain, whicli closely 
resemble those found in the marrow of bone ; thi-si' tumors arc nearly 
always found in tlie vicinity of" bone, and an' jiciicndly known by 
their red color, resembling raw bcel'. 

A section of one of these growths shows all through its substancc 
numbers of tlics*^ large myeloid cells ; tlicy consist of a honiogent'outi 
substance of very irregular sIiajM' and size, having in it a large nnmb<T 
of nuclei varying from three or four to Hrmictiniis as many as thirty 
or forty. These nuclei are oval or riniiulcil, and arc situatc<l in the 
centre of the eell, where they an' irregularly dislributid ; Ihis at once 
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dilfcrentmtcs thciu from tlio giant-cclb Jouiitl in reti<-iilar tulxTt-h' 
where tlie nuclei are arranged circularly in tlie pcriplierj'. The 
matrix of tlit' growth in M'liidi tliese (-ells are inibeddwl variis ; it ia, 
however, generally aari»iuatous tissue and may lie (■omposwl of spindle 
cells or round evils, or it nuiy I>e a mixture of Iwth, forming what 




■piodle. 

Butlin hiLS (iillol a mixed-ivll sari-oma. Tliiw growths an' abun- 
dantly snppliiil with l>IiK>dv('tfsols wliich run tlirough thcni in direct 
c-ontiwt w'itii tlw cells. In somr i-.isEfl tlie capillary vessels have 
fibrous tissue anHuid them Adiicli givi-s thorn the appi^-araiiee of fibrous 
tnilx'<iihe. 

Tliese iorms nmy In- willed i>un' myeloid i^nmonui ; in aiMition to 
them there are innny eonibiuattun^ of this growth with others. The 
two most fnipiently found aii' luyxomatonii tissue and bouv fommtion 
or osslfii-;ition. 

It is not at all uneommon to find a )'M)rtioii or even the whole of a 
myeloid sur.-oiuH with bnmj-hed, delii-atu cells, having; long pro:«sses 
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occupying tlie space beti^'een the myeloid cells, and the interstices 
between the processes of the branched cells filled with what seem to 
Ix; small fat cells; these vary in shape and size, and no protoplasm 
can be made out in them- — merely the outline of Uie cell-wall. They 
are probably a part of some degenerative process. These growths 
are, properly speaking, myxo-sarcomata. Frequently associated with 
tliis myxomatous change is a proc^ess of ossification ; this, however, is 
often found in sarcoma where no myxoma is present. 

This process of ossification in most cases is a peculiar one, as the 
material formed resembles decalcifial bone, as it contains no lime 
salts. There may be cases where true lx)ne is found, but in a large 
number this is certainly not the case. The appearances are very 
similar to those seen in the normal process, where cancellous bone is 
being formed from membrane, or in hard bone before the formation of 
the Haversian systems, but after it has been decalcified. The simi- 
larity consists in the irr^ilarly formed tral)ecul8e of a material whose 
staining reaction differs from tlie surrounding cells ; in these tra- 
beculae are small spaces containing c^^Us, and on the surface of the 
trabeculse are single rows of c(»lls which stain deeply and resemble 
osteoblasts; but. although there is no doubt that these trabeculae 
are formed by these pseudo-osteoblasts, still the process differs from 
tliat in the formation of normal Ixjne, there being no peripheral de- 
posit of lime as in the normal process. Most of the double-staining 
processes will show this in the normal formation and pick out the 
lime deposited by each individual cell, but in tliis ossification in sar- 
coma the author has never lx?eii able to do this. Many of th(»se 
trabeculue as they become larger undergo calcareous degeneration in 
patches, and this might possibly 1k» mistiiken for lx)ne, as it must \ye 
decalcified before it can l)e cut. 

This ossifying process nmst not \ye confoundinl with cases where 
the growing sarcoma has decalcificni the bone in its immediate neigh- 
borhood ; this is sometimes the case, i^ptx'ially in thin Indues like the 
scapula, and portions of this in the niiddle of a sarcomatous growth 
will ait like fibrous tissue witliout any (KH-alcifyinir process. The 
difference befrwecm this and the ossifi(*ation procf^ss already described 
can he easily recognized imder the microscoix* ; the j)oi-tions of l)one 
have a different appearance ; the lacuna) in theiu are larger and oft<*n 
empty, and there are no osteoblasts on their frw edges. 

That sarcxjma has this decalcifying |K)wer is well shown in casi^s 
which occur in China, where it attacks the jaws of hoi'si^. In time 
they become so changed that the jawlM)ne c*:m be cut through with an 
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onlinarj' knife like a piw-e of eht^ese. Myeloid san'onia forms one 
kind of epulis. Myeloid cells in various ea«« differ very much in 
size — tliat is, althoujz:h there is a good deal of difference in each indi- 
vidual growth in the size of the ct^lls and numlxT of nuel(»i, still there 
are some growths wher<» the e<»lls are nearly twice the size of those 
found in other castas, and the numlxT of nuclei an* proportionately 
great(T. 

Cartilaginous Change in Myeloid Sarcoma. 

In some of these growths, frequently of traumatic origin, a change 
into cartilage is found ; the growiih gi»nerally is broken up into small 
nodules, the ci^ntre of which Ms connx)sed of hyaline ciirtilagt>, while 
the pcTiphery is myeloid sar(X)ma. In the larger nodides the e(»ntre 
of the cartilage has of lien undergone calcareous defeneration. These 
are very int(T(»sting growths, Jis tlie formation of csirtiliige can be 
seen, and also the growth of tlie myeloid tissue itself and its trans- 
fornuition. Unless we tsike the myeloid growth to reprt»S(»nt hen* an 
abnormal form of l)one-marrow — and it generally occurs in cjmcellous 
bom* — we have to consider the impulse first given to the normal m(»so- 
blastic structures to l>e of such a nature that it (tmsed them to form 
an entirely abnormal growth, and this, afler incTeasing for a short 
time, made another change and formed a new tissue on a normal ty^x'. 
It seems mon* prolmble that in these (?is<*s of myeloid sarcoma arising 
from csuHvllous tissue the myeloid growtli is, in reality, from the 
bone-marrow ; its tninsition to cartilage is then mort* citsily under- 
stood. 

Another (*urious changt^ is soim'times sei»n where a sarcoma is form- 
ing a kind of Iwnc, as has lx»en already descriJKxl, while tlie eonnt»ctive 
tissue has developed a csirtilaginous growth, the two protresses going 
on side by side, but quite iude|X'ndently of wieh otlier. 

The incrt»ase and gro\\i;h of my«»loid sjircoma cjin l>e well studied 
in those cases with an exposcnl surface ; hen» thert* is always more or 
k»ss bloo<l-<*lot, and a small pici.v can easily b(» rt»move<l and hanlened. 
Setrtions will then show the growth progn»8sing in the bIood-<*lot, 
which y:(»nendlv contiiins little fil)rin. Isolatinl in the clot will be 
found small groups of cells of various sizes and shape's, which are 
the matrix-<t'lls of the* growth, and In'sidcs these, large hyaline 
masses containing one or more oval l>o<li<'S which stiiin deeply ; tlu*se 
are the myeloid cells in process of formation ; the large deeply-stained 
l)odii»s (nuclei) split up as thcc<'ll grows until the multi-nucleatetl cell 
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is formed ; here there ia no appeamiiw of bIoo<l vessels, but a little 
iiirther back in the older growth they can be found — large, thin-walled, 
with a very irregular luineu ; and tlu-y open directly into the clot, 
showing that tlie isolatetl niiisses of (I'lls •rro\vin<r in the blood-clot 
have come from the blood. 



Melanotic Sarcoma. 



A typical form of this K^wtli 
horses, where it grows to an 



tbnt found in white or gray 
, It is pi'rfi'<'tly black in 




color, and on cutting it, a bhu^k fluid, like ink, exudes, whicli on 
examination under the mit'roseope bIiows a lar^r amount of dark- 
brown pigment granules. It will color tlic hardening fliiid oven 
after it has been ohanged Sf^veral times. 

Secondary growtlia in the liorse have the *un<' charai-tcrfl and tlie 
pigment is as fully developiil us in the priiimry growth. 

In the human subje<'t nielanotie gmwtlis are almost always 
developed in those j)arts that normally etinttiin pigment, as the skin 
and eye, or In pigment^il moles. 
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In structure they are frequently eomposetl of spindle* cells, and the 
pigment is depositeil in the ec»lls of the growth ; pigment will, how- 
ever, often l>e found in the connective-tissue corpuscl(»s in any fibrous 
tissue atljacent to the growth or acx'ompanying the blooilvi^ssels. 

The amount of pigment in these growths vari(»s very much, and 
also in different parts of the siune tumor, some cells Ixnng quite frw 
from it. The pigment itself consists of minute granules which an* 
irregular in shape and size, and vary in color from black to light- 
brown. 

Melanotic* growths oc<'ur in the skin which are sometimes of an 
alveolar formation — that is, they have a fibrous stroma, like a cancer, 
which contains th(» vesst»ls ; tlu«e are classc<l as siin'oma, but there is 
a great prol)ability that they are in resdity carcinonm. 

The pigment in these growths is distribute<l quite as much in the 
cells of the stroma as in those of the gro\\i;h. In some parts there 
is no pigment dei)osit(Ml, and other parts have groups of cells, unpig- 
mented, lying in the interstices of the fibrous stroma, which, if seen 
alone, it woid<l Ik* inn>ossible to differentiate* from scirrhus nincvr. 

ALVi'X>LAR SARa)MA. 

True alveolar sJU'coma is a rare growth, and it is a difficidt matter 
to prove a growth of this kind to l>e a sarcoma, unU^ss the cells are 
seen to Ix? forining fibroid tissue as descrilwd under fibrous degenera- 
tion. In th<»se the stroma is of large amount in compiirison with the 
rest of the growth, and the wills are of various forms ; in some places 
they fill the alveoli, in others they only line them. These can be 
plainly seen changi^^l into th(? newly fornunl fibroid tissue which is 
deposittnl on the older tnd)e<'uhe. And all thrw sulistances — original 
tralKH'uhe, new fibroid tissue and cells — ^give different chemical 
reactions. 

Many growths luive lK?t»n ctdlcnl alviH>lar sarcoma which are not 
entitUnl to that designation ; amongst these arc scx-ondarj' scirrhus 
can(XT3 occurring in a pirt of mcsobhistic origin, when* the formation 
of fibrous reticulum is rapid. 

Others have? Ikvii dcsiTilnxl where a fibrous stroma isolates each 
wll ; this appciirance may have Invn l>rought alx)ut by using (*hroinate 
of amuKmium as th<' hanl(*ning agent. 
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Lympho-sarcoma, or Lymph-adenoma. 

This is a new growth possessing an adenoid reti(;ulum which is 
filled with small round cells ; it is similar to the normal adenoid 
tissue of lymphatic glands. This growth is sometimes traversed 
by bands of fibrous tissue which make it liarder in consisttnicy ; the 
adenoid reticulum is also often thickened in these cases. 

Lympho-sarcoma must be distinguishcfl from lymphoma and 
hyperplasia of normal glands, which is often of inflammatory origin. 
When we remember the enormous distribution of adenoid tissue 
throughout the body it will be seen that some caution must be exer- 
cised before an increased adenoid growtli c^n he said to be se<x)ndary 
to a lympho-sarcoma. 

Lympho-sarcoma may be considered under two heads : Ist. Wliere 
it starts from preexisting lymphatic glands and grows rapidly and 
involves everything in its c»ourse. 2d. Where a set of glands Ix^comes 
enlarged, followed by metastatic growths in various parts of the body 
and in organs which do not normally contain any adenoid tissue. 
The first variety occurs in lymphatic glands in the thoracic and 
abdominal cavities, and grows with groat rapidity, involving every- 
thing in its growth ; either of these cavitit^ becoming almost filled 
up with new growth, and causing a good deal of trouble, sometimes, 
in the diagnosis. The minute structure is that of adenoid tissue, and 
sections, after staining, ^hould be j>encilled in a watch-glass of water 
or shaken in a test-tulw with a little water, to get rid of the «'lls and 
bring the reticulum into view. 

The second variety', which might 1)0 oalloil lymph-adonoma — known 
as Hodgkin's disease, from its first dosoriber — differs in son^o rt»sj)ects, 
as it commences with the enlargement of a group of glands in one 
part of the body which is quickly followed by onhirgemont in other 
parts, and eventually by the formation of now growths of adenoid 
tissue in the liver, kidneys and olsowhoro. 

Tliis newly- formed adenoid tissue does not d iff or in structure from 
the primary, but is composed of the same oonstituonts. 

Some of these cjisos show an inoroaso in the number of wliito cor- 
puscles in the blood, while others do not, and this is held l)y some to 
constitute two varieties of the disi^aso : there is little really known 
about this latter form, and nothing as to its causation. 

Some cases said to ha lymph-adonoma wore i'xaniino<l by the author, 
who found the change in the glands to bo tuln'ronlosis. 



MORBID HISTOLOOY. 



Glioma. 



Thi-ar arc now ni\>wtlis of the connt-i-tive tissue of tl»! iiprvous 
eystem — neii rt^l ia . 

Tliej' oot'iir most fnfjiipiitly in tlic brain. They are r-oniposcd of 
delicate flhres ami iflls varj'injr in proixtrtJon iu different prowtha. 
Tile cells look like niielei, l>iit nfU'r earefnl hardening; and staining 




(ilinma. 



they show u delii-ittc protoplasm which h lininched and has long 
slender proci'sses. 

Then' are other jri-owtlis ileijcrilxil at* frlionia wliieh occur in tlic 
n-tina and other iwrfs of the <ye. 

They an> e(ini[>i>se<] of miiiid itHs, and they nmy ]kh^ from the 
c\'cliidl into the pnrrt>niidin;r jKirts and ])roduiv larj;;!^ trrowtlia : they 
also rcproihii'e themselves in some insee as sefondnry growths. 
Thew!in> nndinihtMllv ssni'iimata. 
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FlBRO-SAR(X)MA. 

Coming under this heading is a pecuh'ar growi:h not infrequently 
found in the mammary gland. Sections show a rather loose tissue 
formed of spindle cells and fine fibres which seem to be processes 
from the cells. It does not at all resemble myxomatous tissue, being 
much denser and the fibres larger ; it has every appeanim* of some 
abnormal form of fibrous tissue. Traversing the gro>vth, and map- 
ping it out distinctly into areas, are dark lines. These on careful 
examination are seen to be (jells on a basement membrane, in two 
rows, corresponding to the original gland stnurturo. Tlie change 
tliat has taken place is the growtli of this abnormal tissue in all direc- 
tions between the tubes of the gland, which have been gradually 
compressed until only these dark lini*s are left. 

That it is a sarcoma is proved by its rapid growth and recurrent. 
It differs entirely from ordinary fibrous degeneration of this organ. 
A much denser form of fibro-sanx)ma owurs in the nasal cavities, 
where it grows to a large size. The minute api)earances shown are 
those of a closely matted fibrous growth tlirough which large blood- 
vessels run. Tlicse occur in other parts, and are called by some 
recurrent fibroids. 



CHAPTER XXiri. 

THE EPIBLASTIC AND HYPOBLASTIC GROUP OF NEOPLASMS, 

OR EPITHELIAL NEW GROWTHS. 

These growths consist of 
Papillomata. 
Adenomata. 
Carcinoma ta. 

PaPILIA)MATA. 

True papilloma arc new growths from the epithelium of* the pirts 
from which tliey spring. Most of the warty growths of the skin 
and papillomatous growths of the bladder come under this heading, 
although tiiey contain more or U^ss connective-tissue stnutun^s. 
Homy excn»scen(»es of the skin an» the most typical examples of epi- 
thelial jiapilloma, as they (»onsist of Sfjuamous epithelium which has 
undergone a horny <*hange similar to tliat (K'curring normally in the 
formation of the nails. 

Warty growths of the skin vary in the amount of stnitified squa- 
mous epitlu^lium covering them ; in some this is very thick, and the 
ptpilhe nmning in them an* very fine proct^sses from the cutis, much 
finer than normal filiform jxipillfe ; in others they are largt* and the 
epithelium is not so thick. 

In i>apillomatous gn)wt1is in the bladder the villous projections are 
sometimes long and slender, with a very large blood-supply. They 
consist of little more than tlu; large capillary vessel and its branches, 
a littl(» fine conne<'tive tissue around it, and a covtjring of transitional 
epithelium the same as the normal epithelium of the bladder. Tht^se 
long proci-sscs projc<'t into the bladder, and are consecjuently very 
liable to injury and ruptun* of some of the vessc^ls. Warty gro\\'tli9 
on surfac<« where they are kept moist, cspet*ially by tlie irritation of 
venennil son's, are sotb'r, more vascular, grow fast<T, and attain a 
larg<T size than the ordinar}' skin wart. 

Papillomatii also arise from the Fallopian tulx's and ovaries ; these 
are nire growths, and an* characterized by an immense numl)er of 
small j)apill()ma on the surface which are coven^l by ciliated <*olumnar 
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epithelium. They frequently sliow hyaline degeneration in different 
plaees under tlie epitheh'um, and the eentral portion is composed of 
myxomatous tissue, showing, apparently, that they do not increase at 
the periphery but from the centre. 

Adenomata. 

These new growths nuist l>e distinguisheil from hyjjertrophy of 
existing gland substance, which may arise from many causers, but is 
not a new gro^vth. 

True adenomata always occur in close proximity to, or in the 
substance* of, the glands they imitate, and are probably derived from 
them. They are often encapsuled, especially in the manmuiry gland, 
where tliey are not infrequently found. In this situation they con- 
sist of a compound tubular formation, lined by colunmar epithelium ; 
in some cases they resemble the foetid (X)ndition of the gland. They 
sometimes reach a largt* size, but are perfectly innoci'nt tumors. 

In spite of their glandular formation they are functionless, and 
this is the princijxil characteristic which dcfini^ them an<l separat<»s 
them from hyperplasias. 

They often have ducts, but they do not ojx^n on the surface, neither 
is there any secretion found in the acini. 

They are very prone, in the mammary gland, to fibrous change, 
and this is oft«n of a different character from that found in the 
normal gland. It consists of large fiisciculi of fibrous tissue similar to 
those found in the true skin, and having large lymph-siiacH's lx?twec»n 
them. There are also large lymph-spacx^^ around the* tulx'S being 
encroac^hed on by the fibrous tissu(^ The numl)cr and size of the 
lymph-channels is a markwl fcaturci in some adenomatii undergoing 
this degeneration. 

Carcinomata. 

Cancers arc primarily divided int^) two groups by the character of 
the epithelium from which they are foruuMl — suix'rficial epith(*lium 
and glandular epithelium ; these are agtiin sul)<livi<lcd : 

Superficial epithelium. Squamous epithelioma. 

Cohunnar cpitlielioma. 
Glandular epithcHum. ^ S<'irrhus carcinoma. 

Enccphaloid carcinoma. 



morhid histology. 



Epithelioma. 



(Squaiuoiis.) This in a new growth derived from squunious c>pitlie- 
liiini, and oi^urring in tliosc parts iif tlio IkxIv normally t-ovored 
witli Etratilicd M|iinrnoiis cpithcliuni, siit-h as the cpidernits, toof^e, 
iBSopha^ifi, and os utorl. The function of the normal epithelium in 
these ]Kirte is tliat of prote<-tion, and it tiierefore lia.s no secn-tivc 




Epitheliom*. X S3. SIkiwb ■ downward growth of itratified >qu*m«tw epithelium 
(rnm the epidermia, having an epithelial neet in the centra. The epithetium in ths 
upper part haa undergone a hnrnjr change. 

iiinetion. This cpitlielium is plae«l on the eutis vera to protect it, 
and as the snrliioe of t)ic' eutis is i-ovcnKl witli tine jiiipillii!, the epi- 
dermis <lij>s down Ix'tween thorn, forming; the inttr-papillary pro- 
eosses; without thi.s nrranjp'ment the siirfiiec of all parts having 
papillie ami <-uv<rred with ejiitheliuiu would n-aemlile the teeth of a 
saw. It is these int".T-]Kii)illan- pnx-esses whieh are first affcetMl in 
epitlielioina ; tliey eonimenee to {;row downward into the cutis ; soon, 
however, mon- of the (^pid<Tmis docs th<' same, and larjre tracts of epi- 
thelium are found }frowiu;i into the <iitls in it very irregular manner; 
as this n<H« on tlie proi ■(■«,•;( -s of epithelium iM-etjnie siimller, and eon- 
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giet of only a few cells in thickness ; thcso piisli tlieir way in every 
direction into the cutis, Tliese procfsses, as they grow, branch in every 
direction, sometiniee at right angles , and when a section passes tlirough 
a process longitudinally, with a branch growing from it at right 
angles, it will show in the section as a eiroular arrangement of cells, 
the so-called epithelial nests. This can easily be verifieti by studying 




the character of the cells in the centre and those of the periplierv in 
one of these nests ; it must be remembered tiiat a downward growth 
of epithelium in epithelioma has its outer <'clls in dirc<t coutiniiation 
with the lower cells of tlic ret*- Malpighii of the epidermis, exactly in 
the same manner as in the normal devclopmont of a hair-follicle ; an 
outgrowth from an epitheliomatous jirocess, thcrcfon', would have the 
cells arranged in the same manner, and when cut transversely, formiug 
a nest, the peripheral cells would corresixind to the nte itIIs and the 
central to those of the stratum cornenm, and that they do this is self- 
evident by their mann<T of staiiiiing with logwood. The peripheral, 
cells atain deeply and the eentnil liiintly, as with normal epidermis. 

These epithelioma are «uised, in ni:my cjisi's, by some loiig-c'on- 
tinued irritation, as ia seen in the case of ehinmey-sweeps' can<vr 
from soot, and those oeiurrin;: on the uniis nf panittiu-wiirkers; but 
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supposing this to Ik» the case, it is difficult to understand how this 
irrifcition prochices a condition entirely different from that of otlier 
long-continued irritation. 

Intermittent irritation, sucli as the pressure of a tight l)oot, causes 
a com ; other forms of intermitt(»nt pressun* cause thickening of tlie 
epidermis in different parts. But this thickening is all caused by 
an outward g^o^\'th of the epidermis ; its relations to the cutis are not 
altered. In the rase of an epithelioma the revei'st* is the case ; the 
increascil growth is downward, and this is exactly the same process 
by which all th(^ appendages of the skin are formcHl in development. 
There is, in fact, a return to the f(«tal condition. Whatever tlie cause 
may ho, the epidermis n^turns to the condition it was in before devel- 
opment was completed. The tht^ory that the physiologicid resistance 
of tissues is removetl and the epithelium allowed to grow, is too 
purely theon»tical to Ix; considered. Some epithelioma vary in their 
structure, having large, horny masses in the processes ; this is caused 
by an imreased comwus change taking place in these particnilar 
(uses ; these homy masst^ show a yellow color in logwo<Hl-stain«l 
sections in the same manner as normal horny sul)stance, as in the 
papillse of the cat's tongu(». 

There are some* rare f<:>rms of new growth in the skin which ought 
to come under the heading of epithelioma, where masses of epithelial 
cells grow into and distt^nd the lymphatic spac^es, but do not lx)re 
tlieir way into the cutis in the manner Ix'fore described ; they have 
been calkxl sarcoma, but the c(»lls are ch^rly of epithelial t\iK», 
although it is sometimes unct*rtain when* they started from. 

Rodent Uix:er. • 

Nearly allied to the last form, it is not (Jear whetlier rodent ulcer 
is a kind of local epithelioma of slow growth or whether it is devel- 
oped from other structures than the epidermis, and in this way gets 
its })eculiar mode of growth. It nuiy possibly be derived from sweat 
or sebaceous glands ; but sebaceous glands at any rate art* crapable of 
forming tnie epithelioma, as shown in spcvimeiLS in the author's pos- 
session. The only material difference the Avriter has bivn able to 
make out is, in some c:isi»s, in the formation of nests. These are 
entinJy formed of evils like the cells of the rvte Malpighii of the 
normal skin ; they are regularly arranged, and all stained alike ; this 
oceurntl in only two cas(»s, however, out of a large numl)er examined. 
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There is an interesting point in connection with epithelioma of the 
epidermis — that is, the change that sometimes takes place in the 
nerve-fibres. In those cases where nerve-trunks have been removed 
with tlic growth, but not involved in it, a marked fibrous change 
had taken place ; the peri-neurium was vcrj' much thickened and the 




eurium, with fibrous change in nerve-fibrc». X 130. Thege □« 
I Bitualed at the edge of an epithelioma on the back of the hand. 



endo-neurium had increased at the expense of the nerve-fibres, only a 
few of which remained, the others Ijeing repl.u-ed by fibrous tissiie. 
This change was observed in two casL-s, one in cpitiielioma of tiie 
hand, the other of tlie lip. Whether this change liad anytliiiig to 
do witli tlie growth, as cause or eU'ect, remains to be worked out. 
That carcinoma may have no effect on nerve-endings is shown l>v 
several specimens in the author's jMssession, of perfectly normal Pa- 
cinian corpuscles in the midst of a seirrhus cancer of tlie niannnarv 
gland — these, of course, bein;^ the nerve-em lings oii'urring nornialh- 
mar the nipple. 
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On the Formation of Secondary Growths in Squamous 

Epithelioma. 

From what lias Ixx^n said it will be seen that an epithelioma must 
he a comparatively slow growth, and that the pro««ses forminir the 
g^o^\'th have a certain amount of (coherency — that is to say, the cells 
will not (»asily 8(»parate off and lxx*ome detacJied. It must Ik» r(»inem- 
bered that these cells are like the normal in having inter-eellular (;ement 
substana* U^tvveen them, and they also have the prickles or small pro- 
jections from one cell to the next, and these are often even l)etter sei»n 
than in normal epithelium. Such being the (ase, the growth Avill go 
on for a long time as a primar}- one, no cell being able to s<*parate 
and set up a secondary gro\\i;h. It is not until the processes have 
grown on for some time and Ix'come reduced to almost a single <vll 
in bniidth that deta(?hment takes plact*. A few cells now get sepa- 
rated from the column and piiss into the lymph-spaces in the cun- 
ni»ctive tissue. The current in these lymphatics is always towartl the 
(x^ntre ; there is a vis-a-fronte which draws the cell on until it passes 
into a formed lymphatic vtnusel ; here it soon conu^ to a valve, luid it 
nmst go forward until it arrives at some part where its progress is 
stoppeil ; it then at onix* commences to gernn'nate, as it is the ]X5cu- 
liarity of the cancerous influence that it imjiarts to all cells affectinl 
the })OAver to increase, and in this way, when carried from tlie parent 
tumors, produ(»c st'condary growths. Tht^se conditions can all Ik» 
verified in carefully hardened and stained sei*tions. 

Columnar Epithelioma. 

This is cjdled by some writtTS destructive or malignant adenonuu 

This new gro\vth occurs most frequently at the pyloric end of tlu» 
stoma(*h, in the n^ctum, and in the liver. 

It is a growth derivtHl from a simple form of swn.*ting cell — 
colunmar epithelium — i\m\ it forms a new growth of cohunnar wUs 
arnmired in a sonu^what similar manner to thost* of the normal tissue 
from which th(y spring. 

At th(» pyloric end of the stomach the glands are bnuiched and are 
formeil of a single layer of columnar epithelial cells on a I)asement 
membnine. Tluse glands are situatwl in th(^ nuicous membrane. At 
the junction of the pyloric end of the stomach and duodenum the 
glands jKiss down through the muscularis mucosae into the submucous 
tissu(», and in the duodenum lxH*ome Bnmner's glands. The pyloric 
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)rlands and Brunuor's are identical iu strurturo ; are i-ontiniious witli 
one another; the only difference l)eing in the eitimtion, cue being in 
the mucous membrane the otlier in tlie aubmneosa. When this in- 
fluence ; which causes the new growth, is exerted on these cells, they 
begin to increase — not us a promiscuous mass of (X'lls, but on the 




Colamaar epithelioma. X 130. From th« pyloric end of the stomach. 



type of the gland from which they are growing. Tlic result is tlic 
production of a numl>er of tubes, some bnincheil, of irr(^ilar shape, 
size, and direction, but all kwping the same arrangement as tlie 
glands from wliich tliey were derived. And tlie dia-ction of tlicir 
growth is always outward froiu the lumen of the tulK' in which they 
arc growing — that is, they follow the fietal type of development. 
On makin;^ a section througli one of tlicsc gn)wtlis at tlie pylorus, 
vc find that the muscle coat is invaded by numerous irregular tubes, 
which are cut at various angles, but their structiin- is the same — a 
single row of columnar i-ells on a Uwenu-nt membrane. If the 
growth extends into the pyloric sphincter it is very characteristic, as 
is well shown in Zic^ler's illustnttion of this condition. 

In interpreting the appi-arances seen in these growths it is ne<'e3- 
Bary to remember that the tubes may l)end iibniptly, «o tliat a section 
of a bait tube would sliow the cells at one <-nd cut longitudinally, 
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wliile those at the bend would be cut transversely or obliquely and 
would appi^ar as small round or oval cells. This might mislead 
and give the idea that they were irr^^lar cells, the products of 
germination. 

Tlu^se columnar epitlielioma of the pylorus are prone to undergo 
colloid degeneration ; they produce secondary gro^\i;h8 in otlier parts, 
and wh(»n the primary gro\\i;h is undergoing colloid degeneration, tlie 
secondarv will oflen show the same chanjw*. 

Columnar Epithelioma of the Rectum. 

This new growtli ofU»n occurs associated Avith, if not caused by, old 
hiemorrhoids. It is nect^ssiiry to Iw careful, when a small portion of 
material has been removed for examination, that it is the new growtli 
and not the haemorrhoid, as the two exist side by side. Not that 
there is danger of mistiiking one for the other, but if the hsemorrhoid 
alone was examinwl, a diagnosis of no malignant disease might be 
given although it existed close alongside the |x>rtion examined. 

Th(»se growths in structure n^emble those already de8(Til)ed, but 
thev are seldom so extt»nsive. The tubes are smaller at anv rate in 
those removal by operation, and there is a tend(»n(y to the formation 
of a stroma l)ctwe(?n them, which is not s(«n in those iK-curring in the 
pylorus, the tissue there bcnng the non-striped muscle of the intestinal 
wall and sphincter. 

It is ncHx«sar}' to rt»mcmlx»r, in examining these growths, when 
portions are removwl for diagnosis, that a sinus exists around tlie 
anus l)etwcen the external and internal sphincters, and at the bottom 
of this sinus is a lymph-follicle. (Son article on Fistula-in-ano in 
Phthisis.) When a new gro\\i;h occurs at a point near this sinus this 
lymph-follicle Ixn^mes hypertrophied and forms an outgrowth of 
adenoi<l tissue. 

As only small portions are generally removed lor examination, it 
sometimes happens that one of them will Ixj this hypertrophied ade- 
noid tissue ; and if the diagnosis is l>ased on this and the presence' of 
the lymph-follicle forgotten, it would Ix? called lympho-Bar(*oma. 

Columnar Epithelioma of the Lfv^er. 

Primarj' growths of this kind occur rarely in the liver, arising 
from the epithelium of the bile-ducts. They follow the type some- 
what of those already deseril>ed, in so far that the oells line spaces 
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but do not fill them ; in this they diifer from tnie glandular cancer 
of this organ, either primary or secondary. They have a distinct 
memhrana propria of delicate fibrous tissue, and the cells are short 
colunmar, as in the normal bile-<lucts, and not long colunmar, as in 
the pylorus and rectum and their new gro^vths. 

In dissecting rabbits the liver will sometimes be found with some 
small white patches in it ; on examining these they are seen to be 
dilatation of the bile-<lucts, caused by the impaction of minute oval 
botlies, which are called psorospermije. These are taken in with the 
food and get into the |K)rtal (circulation ; are then carried to the liver 
and pass into the bile-ducts, which they obstruct and cause to dilate. 

In the immediate vicinity of these dilatations pat(*he8 of d(^ner- 
ated liver tissue are found. How this hypertrophy and irregular 
dilatation of the bile-<lucts is caused by these minute organisms is not 
y^YY clear, but at any rate they have something to do with the causa- 
tion of this condition. These are very similar to the change found 
in columnar epithelioma, and it is possible that in some cases this 
form of new growth may be only hypertrophy causcil by some 
foreign body. 

Glakdular Carcinomata. Encephaloid. Scirrhus. 

Tliese two forms are similar in their structure*, the difference in- 
sisting in the rapidity of their growth and the conscMjuent projiortion 
between fibrous tissue and c»ells. The essential ]K)ints in glandular 
can*inoma are the existentre of a fibrous stroma formin«: a network, 
the interstices of which are filleil with the cancer-(»ells, and the masst« 
of cells are continuous throughout the growth — that is, they are not 
(contained in closed alveoli. 

Encephaloid Cancer. 

As its name implies, this is a soft growth, chanicterized by the 
rapidity of its incTcase. Sections show that it consists of a delicate 
fibrous stroma containing masses of large polymorphous cells. These 
cells vary in shape from mutual apposition and are nnich larger in 
some growths than in oth(^rs ; they contain large oval nuclei. The 
stroma consists of fibrous connwtive tissue, with the usual arrange- 
ment : fasciculi of white fibrous tissu(», connective-tissue (x)rpuscle, 
and spaces betw(»en the fasciculi, which are fiHed with lymph and 
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while those at the bend would lx» eut traiisversolv or ol 
would appear as small round or oval o(41s. This mi 
and give the idea that tliey were irrt^ular evils, the* 
jrermination. 

Th(^se cohunnar epithelioma of the pyh>rus are prone 
colloid degi»neration ; they prcKluce siH'onchiry growths in 
and when the priniiirj' jjjrowth is under^int^ eonoi<l de<]:ei 
seeondar\' will often show the same ehanj^e. 

Columnar Epituelioma of the Rectum 

This new ji^rowth often oeeurs assoeiatcnl with, if not ra 
luemorrhoids. It is neeessiiry to be earelhl, when a sinal 
material has IxH^n removwl for examination, that it is the 
and not the luemorrhoid, as the two exist side by side, 
there is dangiT of mistsikin^r one for the other, but if the ] 
alone was examined, a diagnosis of no malignant diseac 
given although it existed elose alon;z;sid(» the portion exan 

Th(»8e growths in structure resembl<» thos(» alrcswly de 
thev are seldom so ext(»nsive. Th<* tulx's are smaller at 
those remov(»d by opt»ration, and then* is a ti'ndcncy to tl 
of a stronui Ix'twwn them, which is not swn in those* oerr 
pylorus, the tissue then? IxMUg the non-stripinl nuisde of 
wall and sphinct<T. 

It is neet*ssar}' to n»memlxT, in examining these ^ 
portions are removed for diagnosis, that a sinus exi^ 
anus Ixtwwn the exttimal and internal sphincters, an* 
of this sinus is a lymph-follicle. (Siv artich' on F 
Phthisis.) When a new gro\\i;h occurs at a point nev 
lymph-follicle lxxx)me8 hypertrophie<l an<! forms : 
adenoid tissue. 

As only small portions are g(.»nerally n'lnoved fc 
sometimes liappens that one of them will 1m» this 1» 
noid tissue ; and if the diagnosis is IkischI on this a 
the lymph-follicle forgotten, it would Ix' callwl lyr 

Columnar Epithelioma of the 

Primarj' gro^vths of this kind cxtrur rarely 
from the epithelium of the bilcMlucts. They 1 
wliat of those already desiTibeil, in so far that 
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80 many gratUitions that it is sometimes hard to say where one ends 
and tlic other l>cgTn8, Some \vriters have eonstnictrtl an intermediat«r 
class and (■ailed it scirrho-enwpholoid, but there seeuia to !>e no artual 
nce<l for this division, and it is always better to avoid niiiltiplieation 
of t*>rni8. 

The stroma in scirrhus is formed in the same manner as in eneeph- 
aloid, onlv the tr.d)e< iilie are thicker and the white fibrous fasciculi, of 




Section has be«n |«Dci)led to tbow the Gbniui atromk. 



which tliey are com{)oaed, larjjer. The cells, on the otlier hand, are 
generally smaller, an<l in very slow growths remarkably so. 

Some of the scirrhus urowths will exist for years witJiout causing 
any trouble or setting up swondar;- growths, and on examination 
are found to be compowd of dense fibrous tissue similar to cica- 
tricial. Portions of the growth are entirely changed into this, and it 
requires some care to find the original neoplasm. A section, however, 
when made to include the groM'th and the fibrous change, will show 
tlie gradual transition from one to the otlier. In the neophiem small 
masses of cells an- stx'n in the intiTstices of a dense fibrous stroma, 
while in the op[K>site, or oklest part of the seciion, notliing can be 
ma<le out but cicatricial tissue, as it may l>e c'ttlkfl. Intermediate, 
however, l)etwcen these two some cells are found ; they are quite 
small and arranged rn n>W!' U'tween bundles of fibnms tissue, nearest 
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the cifatrioial tissue ; tliey are last seen as aiuj^le cells only a few in 
eaiJi row. They are being destroyed by the contmiiion of the fibrous 
tissue. 

These rarcinonia arc of frequent oeeurrence in the inamniar>' gland, 
and as they are so often removed by ojieration this situation is the 
best for their study. The majority are foimd to consist of new 
growths, as described above. But oue form differs somewhat in ite 
development and progress. 

In the ordinary kind the stroma is developed from the fibrous 
tissue existing in the gland, and goes on pan pasnu with the new 
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CBreinoma tommeDcing in an acinus or the mammarj' gland. X 130. Tha growth 
of cftneer cells haa deetrojed tbe periphery of the gland structure, leaving onlj some 
portion of the dact in th« c«ntre. 

growth. A Bcction of this peculiar form sliows that the normal epi- 
thelium has germinated without any formation of stroma ; in some 
parts the epithelium is iuLTeased fn»ni a sinj^le layer of cells to one of 
t«n or twelve. In otlier |«irts a curious chaniie is seen : one bran<'h 
of the eompound tubular gland, with id) the acini witli wliieh it is 
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connected, has become distended into a lar^, rounded cavity filled 
by newlv-formcHl cells, and in the midst of these are the remains of 
the gland duct consisting only of that portion lined by short c*olumnar 
epithelium — that is to say, all the secreting epithelium has undergone 
a change which has caused it to germinate, but the duct epithelium, 
which has nothing to do with the mammarj- si^retion, n»mains intact, 
and these two forms show a distinct rea(*tion to staining agents. 

In the case from which the above description was taken the breast 
was removed very t»arly in the disease; others, however, in the 
author's collection have the change in a further stages of development 
which leaves no doubt as to the charactcT of the change ; in them the 
normal fibrous tissue has increased so as to form broad l>ands, and 
they are growing rapidly, as seen by their structure. In all these, 
however, the ducts remain distinct and react differently to staining 
agents, showing a marktHl distinction between their cells and those 
of new formaticm. 

The ducts of the mammary gland can often Ix^ distinguished when 
the whole organ is a mass of scirrhus (ancx^'r ; when they do l)ecome 
th(^ subject of cancerous c*hange it is by the formation of a columnar 
epithelioma. 

There is no possibility of doubt that in glandular carcinoma the 
new growth is formed from the cells of the gland. This can be seen 
and studied in the mammary gland, as there is no difficulty in obtain- 
ing the matcTial in a perfectly frc»sh condition and often in a very 
early stage* of development. The increased gro^\'th can te distinctly 
traced, in many of these early cases, to the* normal cx^lls. These are 
arranged in a single row on a basement membrane in the normal 
condition, and when a gland is fimctionally active, small globules of 
fatty matter can be seen in thc^m. It is diffic*ult to understand why 
pathologists will persist in calling the formation of milk a dc^nera- 
tion and refer to it as the typ? of fiitty dc»generation. The mammary 
gland forms its secTetion in the same manner iis any other secreting 
gland, taking the material from the blood which is brought by capil- 
lary vessels in close apix)sition to the cells for that purpose. There 
is no evidence to show that the cxJls of this gland break down afl^er 
sec*reting any moR» than those of any other gland. It is a curious 
fact that in a developing carcinoma, where some of the acini still 
remain in the normal condition, these sec*rc»te a fluid which fills their 
lumen but dcx-s not resemble milk in any wav. 

The first evidence of can*inonm formation is shown bv an increase 
in the cells from a single row to one consisting of two or three (jells 
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in depth, sometimes by endogeneous division, at tlio same time pro- 
eeeses from the eonncctive-tissue framework Ix^jin to grow out into 
the cell masses, and in this way the gland siibstam^ becomes changed 
into the cunterous tiasiie. The growth of tlie stroma ean be well 
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studied in some eueephaloid growths or in seeondarj- growths in the 
liver. By careful peneilling the cells can be roniove<l ami the stroma 
brought into view. It is then seen that delicate tibrons protrsses 
project and join others, forming a fine rcticidum. 

This is the manner in which tlicsL' growtlis are foriiie<l, but the 
cause setting up tliis ]»rorfSS is absolutely unknown. It must be 
something of a potent cliaractcr that tiui so att on cells as to change 
their nature entirely and imbue them with a power wiiich they ean 
transmit to all <rells formed by tiieir germination, apparently unim- 
paired, aa a single rell has the jtower of reproducing tiie growth wlien 
deposited in another organ at a drstantv; and, in addition to this 
power on cells of their own jiroductlon, it lias also dinxt action on 
the connective-tissue stronui — not to (aiisc any ultenition of its struc- 
ture, but to alter its nature in such a manner that it will increase 
rapidly to supply the wants of tlic cjiiti-^'rous growth of a .'ini>porting 
framework. The irritation of tlie ciuii-croun growth cainiot Ik' suffi- 
cient to account for this new fiiniiation of fibrous tissue, and the 
definite arrangement it fcikcs and the purpiec it fulfils sliow that this 
influence causes some n'turn to ilcvc]<i|nii(nbd I'oiiditions. 
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That a niicroor^uisni «m have any causal rchition to («n(i»rous 
growth swms in the highest degnn* iniproliahU'. 

A i>anusite has lately btH»n destTilH^l as the charaeteristie orgjinisni 
of (^ncer from the rwietion it gives to stiining agents, Imt eareful 
examination of specimens staineil with the sptvial proec^ss, whi(»h, by 
tlie way, is only the* achlition of cjirlwlie acid to well-known stains, 
has shown that these so-c^lleil organisms are even moR' frefjuently 
preswit in syphilitic warty gi"owths than in epithelioma. 



CHAPTER XXIV. 



ON THE FORMATION OF SECONDARY GROWTHS IN 
GLANDULAR CARCINOMA. 

The description given here is based od a earefnl examination of 
five cases, where the primary growth and all pectoral and axillary 
glands were removed in an early stage of the disease. Numbers of 
similar cases have been e:(amined, but they had been allowed to go 
on long enough for all the glands to become entirely changed into 
cancerous growth. The five cases were operated on as soou as possible 
after the discovery of the disease. In every case the primary growth 
and the glands were dissected out without their connection being 
destroyed ; they were then separated and placed in different bottles 
and hardened. 




The results gained were these : not one single gland was entirely 
free from cancer cells; the_^pectoral glands in every case had a por- 
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ti(in, in somo i-oses as miicli a^* tlin'c-foiirilis, of tlieir structure 
cliangetl into cain^r tissue; it was only in tlie npiwr two axillary 
glamln tliat tin; actual passage of tlie cancer cell fri>ni tin- lynipliatic 
oonld be observed. In some of these (rases flie primary growth was 
not larger than a walnut as it appeared to the touch in the gland, 
and was, of eonrse, ninob smaller when dissecte<I out. The cancer- 
ous change iu the lymphatic glands is always of the same chann.-ter 
— a large amount uf tibnius stroma with small masses of cells iu its 
mter8ti<«s; this secondary gniwth ditliers fn»m that in the liver in 
the amount and density of the fibrous stivjnia, probably on acc<iunt 
of the little fibrous tissue there is normally in a lobule of the liver. 




A.'rtioii thiMiigli 111.' fupeiile oiiii 


xrtex <■( 


Hilllering fMm wirHms .if tlie main 


iiarj- si" 


^nl.-rini; tl..> L-a|Hiul.- u 61M witb •-» 
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Sx-ciions iif the upiKT axillary glands siiowe<! large cells in the 
lymphatic vessels, or rather their ojienings in the itajnule of the 
gland ; tliLve cells seeniwl to Itc in clusters iif two or three, an<l 
stained very lUvply with logwoiMl ; on examining the lymph paths 
iu the gland, at the part where these large ci'lls were found in the 
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capsule, they were seen to be filled with cells which were identical 
with the cells of the primary growth, from which they appeared to 
have travelled by the lymphatic vessels. 

On examining the primary growth the lymphatic spaces in the 
fibrous trabeculse were found to contain cancer cells which had be- 
come separated from the mass of cells in the alveoli. Here, then, 
were the cancer cells entering one end of a lymphatic system while 
other similar cells appeared at the first break in that system, the 
lymphatic gland ; their progress between these two points could not 
be traced, but can hardly be doubted. We have, then, evidence that 
owing to the formation of fibrous stroma, a cancer cell, which in its 
growing state may have some power of amoeboid movement, can 
enter the lymph spaces in this fibrous stroma ; can get carried by the 
lymph stream into the lymphatic vessels and glands, and can there 
set up a new cancerous growth ; and further, we have evidence that 
this state of affairs can be initiated in a verv early stage of the 
primary growth. 

On the Development of the Secondary Growth. 

The cells mentioned as being seen in the lymph paths do not differ 
from those of the primary growth, but they soon afterward begin to 
undergo some important changes. They become altered in shape, 
taking an oval form, and the nucleus begins to show marked convo- 
lutions. It is necessary at this stage to use a treble staining process 
(given in Part I.) to show the changes that take place ; for this pur- 
pose a ground stain, picro-carmine, is used to color the fibrous tissue ; 
rosein and iodine-green for the cells. The cells now begin to increase 
in size by division of the nuclei until large, multi-nucleated masses 
are formed, which take the red staining deeply. On examining 
these multi-nucleated cells with a high power the majority of the 
nuclei are found to be irregular in outline, to be very deeply stained, 
and to show no structure. In some cases one or two of these nuclei 
showed their structure clearly, a delicate network was apparent in 
them, and at the same time it was seen that they had taken the green 
stain faintly. Others had taken the green stain well, and these were 
found to be separating off from the large multi-nucleated mass, to- 
gether with a portion of the protoplasm, their separation being 
marked by a crescentic depression in the large cell. Tracing indi- 
vidual cells after their separation they were found to retain their 

staining reaction (green) and to show their lar<^e nucleus with its 

13 
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intra- nuclear network ; they were in fact in the resting stage. Many 
were, however^ found passing again out of this stage ; this was shown 
by the thickening of the fibres of the intra-nuclear network, and 
their gradual reaction to the red instead of the green stain. From 
this it appears that a cancer cell leaving the primary growth and 
reaching a lymphatic gland by way of the lymphatic vessels, com- 
mences at once to divide and form a multi-nucleated («11 ; some of its 
nuclei then, after a certain time, separate from the mass and form inde- 
pendent cells; they remain for a time in this stage^ and then their 
nucleus begin to divide, and they form multi-nucleated masses. It 
is also apparent that the chemical I'eaction differs in these two stages 
as shown by the action of the staining agents. This process is not 
peculiar to secondary growths in the lymphatic glands, but can be 
seen in the liver and other organs. 

To carry out this examination care is required, in the first place to 
have the material perfectly fresh before placing it in the hardening 
fluid ; in the second, to so harden the material that it is altered as 
little as possible from its condition during life. The staining process 
requires some practice, and the iodine-green used must be true to 
name and not methyl-green. While these changes are taking place 
in the cells a new fibrous stroma is being formed from that of the 
lymph gland. As the cancer cells grow the normal cells of the gland 
are gradually destroyed ; some break up and become disint^rated ; 
others swell up, become transparent, and finally disappear. A gland 
may have half its substance changed into cancerous tissue without 
any change in form being perceptible to the fingers in the axilla 
before removal. 

Malignancy. 

Most of the sarcomata and oarcinomata are truly malignant 
growths — that is, they possess the following characteristics : 

1st. They grow at the expense of the tissue in which they form, 
the original tissue beinji: destroyed by the new growth. 

2d. They infiltrate and alter or destroy the tissues in which they 
grow — that is, they are locally infective. 

3d. They reproduce themselves as secondary growths in distant 
parts of the body, and these secondary growths have the same 
destructive qualities as the primary, from which they start. 

Possessinjr these characters they tend to destroy life. 

As to local infection there is a difference between sarcoma and car- 
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cinoma. The latter cannot be truly said to be locally infective^ as it 
merely grows amongst alien tissue, and if entirely removed cannot 
recur. On the other hand, sarcoma being a connective-tissue growth 
can probably infect the connective tissue around it in such a manner 
that it can reproduce the growth even if all has been removed. This 
would seem to explain the repeated recurrence of sarcomatous new 
growths. 

Cachexia. 

This is such a prominent feature in carcinoma, and is so excessive 
in many cases, that it does not seem possible the extra drain on the 
system of the new growth can account for it. 

Carcinoma, however, are formed from gland cells, whose function 
it is to secrete ; in the abnormal condition in which these new cells 
are placed, it is not certain whether they have any secretive function 
or not. If they have, it may be that the substance produced under 
these changed conditions is one highly deleterious to the subject, and 
this is shown by the cachexia. 

Principal Histological Differences between Glandular 

Carcinoma and Sarcoma. 

Carcinoma. Sarcoma. 

Derived from epiblastic and hypoblastic Derived from mesoblastic structures. 

structures. 
Possess a fibrous stroma. No stroma. 

Bloodvessels run in fibrous trabecula) of Vessels run directly in contact with celU. 

stroma. 
Lymphatics in stroma. No lymphatics. 

Alveolar sarcoma does not come under this, as it has 8i)ecial 
features of its own. 



CHAPTER XXV. 

DISEASES OF THE ORGANS OF CIRCULATION. 

The Heart. 

The heart is composed of striped muscle fibre, which has some 
peculiarities that must be rememl)ered in studying changes in it 
produced by disease : 

1st. Heart muscle fibres branch and anastomose. 

2d. They have no sarcolemma. 

8d. The muscle corpuscles are situated in a small space in the 
centre of the fibre. The muscle corpuscle often does not fill this 
space, and there is a vacancy left at either end. This sometimes 
contains granules of pigment or other substan(?e in disease. 

Fatty Infiltkation. 

A deposit of fat about the heart does not indicate a diseased con- 
dition, and is often found in healthy people dying from accident. 
A thick layer of fat is oft^'u found lying between the muscle fibre 
and the visceral pericardium, and it sometimes i)enetrates into the 
wall of the heart between the muscle bundles. Fat is also formed in 
the chordie tendineie and other parts. When seen under the microscope 
it appears as a collection of large fat cells, and in thechordse tendineae 
it is found in single rows and the cells are very large. This process 
of infiltration may be so great as to interfere with the contractile 
function of the muscle, and in this way be(t)me a pathological 
condition. 

Faity Degeneration. 

In this process a change takes place in the musc*le fibres them- 
selves ; they first appear to be swollen and granular, and this condi- 
tion is sometimes called "cloudy swelling;" it may he brought 
about in the same manner as described under that heading. The 
fibres almost entirely lose their structure and look pale and opaque ; 
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the next stage is the appearance of numerous minute granules of a 
fatty nature, and some small oil globules ; in this manner the whole 
fibre becomes changed into some kind of fatty material^ but it does 
not form large globules, as in fatty infiltration. The fatty matter is 
formed out of the cell substance by a degenerative process. 

For the causes bringing about this change the student is referred 
to the works on general pathology, mentioned at the end of this 
section. 

Frequently associated with fatty d^eneration is more or less 
pigmentation, and sometimes pigment as well as fat granules are 
found in the central spaces at either end of the muscle corpuscle. 

Pigmentation also often occurs as an accompaniment of senile 
atrophy of the heart fibres. 



Fibrous Degeneration. 

This occurs in the heart in two forms : 

In the first, which has been called chronic myocarditis, there is a 
new formation of fibrous tissue between the muscle fibres and at 
their expense, as in many places they have partially disappeared, or 
are in the course of absorption by the newly-formed fibrous tissue. 
A section shows that when this degenerative process is going on the 
muscles fibres are not in their normal condition, as they do not stain 
with logwood, while the newly-formed fibrous tissue does. This 
fibrous tissue is of slow formation, possessing few connective-tissue 
corpuscles, and is probably the result of a chronic inflammatory 
process. There is often found associated with it a thickened 
endocardium. 

The second form of fibrous degeneration is a more acute process, 
which occurs in patches. It is brought about by the formation of 
new fibrous tissue of irregular character, which consists of branched 
cells, white fibrous tissue, and an infiltration throughout of small 
round or oval cells, which stain deeply with logwood and are especi- 
ally numerous in the line of the bloodvessels. This change is not a 
general one, but is distributed throughout the heart-wall in patches, 
and in many of these calcareous degeneration has taken place. The 
lime salts are often deposited in spots large enough to be visible 
to the naked eye in the stained specimen. 

These two forms of fibrous degeneration are entirely different in 
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the changes they produce ; in the latter, tracts of muscle fibres arc 
completely destroyed ; this is probably closely connected with syphilis. 

Valvular Disease of the Heart. 

The valves of the lieart are liable to change by disease processes, 
so that they are unable to perform their functions. The commonest 
form is where what are called vegetations are found ; these are irr^- 
ular excrescences formed on or about the valves ; thev act mechani- 
cally in preventing their action. 

A section through one of these growths shows that it is made up 
of fibrous tissue ; in the older parts this is formed of large, firm 
fasciculi ; in the growing part it is young connective tissue, with 
numbers of connective-tissue corpuscles, whicli stain deeply. There 
are bloodvessels running in the growth, generally very irn^ular in 
their course. The endothelium over the growth is often thick- 
ened ; the middle portion of an excrescence is the oldest, as is shown 
by the character of the fibrous tissue. 

This cannot be considered an acute process, as the new tissue for- 
mation is still going on ; it is probably brought about by some 
changed condition of the blood. 

Acute Endocarditis. 

In this condition there is a thickening of the lining membrane, but 
it is an inflammatory change and consists in the deposit of a mem- 
branous formation. This, on its inner surface, toward the cavity of 
the organ, is of most irr^ular form, covered with projections large 
and small. In these projections are found masses of micrococci, 
which show well in a section stained with gentian-violet 

This inflammatory membranous formation sometimes undergoes 
d^nerative changes, resulting in the destruction of tissue; the 
chordse tendineae in some cases being destroyed. 

This condition is called ulcerative endocarditis. Some of these 
masses of fibrinous material containing micrococci become detached 
and carried away in the blood stream, in this way producing minute 
embolisms in distant capillaries. These micrococci increase in the 
blood after death, and may be found blocking capillary vessels in 
the liver and elsewhere; but the want of any inflammatory signs 
round the vessel shows at once the increase has been post-mortem. 
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Chronic Endocarditis. 

Here we find a thickened condition of the endocardium^ which is 
generally affected throughout the organ ; the change is a chronic one, 
and consists in the formation of a homogeneous connective tissue 
between the muscle fibres and the endothelial lining of the organ ; 
this change has no effect on the muscle fibres, but is simply continu- 
ous with the fibrous connective tissue existing between them ; it is 
well supplied with bloodvessels, which are in continuity with those 
in the muscle. In some places the endothelium is absent, and the 
growth takes a papillomatous form ; at the base of these blood-clot 
is oflen seen. This clot becomes organized, and in this way the 
thickening is also increased. This must not be mistaken for acute 
endocarditis. 




CHAPTER XXVI. 

DISEASES OF THE ARTERIES. 

In studying diseaswl conditions of tlio artorios tliere aro wrtain 
points in their normal histologj' to Ik? remonilKTcd. 

They have three coats : 

Ist. On tlie outside, the tuni(;a adventitia, which is mostly (x^ni- 
posed of fibrous tissue. 

2d. In the middle, the tunica media, which is conij>osed of non- 
stripwl muscle and elastic tissue in plat(»s. 

3d. The tunic« intima, which is (*ompose<l of the elastic* fenestratal 
membrane of Henle, a very small amount of fibrous tissue, and on 
the inside the endothelial lining conn)osed of flatteneil cells joinwl to 
each other bv cement substanc(\ 

The nutrient vt»ss(»ls of the arteries run in the adventitia and send 
small branches into tlu^ media, which sometimes p(»netrate nearly 
through that coat. 

Tlie relative pro})ortion in tliickncss Ix'twwn the middle and outer 
coats of arteri(»s varies atx-onling to their size. In large arteries the 
muscular coat is much hirger tlian the adventitia, and this is most 
marked in the aortji, when* the adventitia is conn)oswl of only a small 
amount of fibrous tissue. The elastic tissue incn^ases with the size* 
of the arterj', and in the aorta there is a large quantity. 

Hyaline Degeneration of Arteries. 

As has alresidy l)een mentioned in speaking of hyaline fibrous 
degeneration, a cliange of this kind occurs in the walls of arteries, 
especially in the ovary. 

This change is also found in other parts and (connected with new 
gn»wths. Billroth gav(* it the* name of cylindroma. 

The morbid prmt'ss consists in the* conversion of the wall of tlie 
vessel, tog(*th(T with mon* or less of the surnmnding tissue, into a 
hyalint*-fibrous mass. This change, however, is not peculiar to the 
bloo<lv(*ssels (s(H' Hyaline Fibrous D(^*n(*ration), but oc^ciirs in other 
tissues. It also do«*s not al!(»ct all tin* vessels of a part, as some are 
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seen to be quite normal in close contiguity to others which are entirely 
changed by this form of degeneration. The whole of the wall of the 
vessel undergoes the change without blocking up the lumen — at any 
rate, in the early stages of the process. 

Masses are also found running in tortuous arrangement, without 
any structures in them, and these may be changed vessels, but it is 
not probable. Examination witli high powers shows no structure in 
the hyaline material, but it appears to be formed from the non-striped 
muscle fibres. 

Calcification. 

This d^neration occurs in the walls of arteries in two forms : 

As a deposit in the muscular fibres, without previous degeneration. 

As a calcareous deposit in newly formed fibrous tissue which has 
undergone fatty d^neration. 

In the first form the deposit commences with the appearance of a 
few calcareous granules ; these increase until the muscular fibres are 
infiltrated with lime salts, but still retain their normal shape ; fiirther 
deposit takes place and a calcareous plate is formed in the muscular 
wall of the vessel. 

In the second form a fibrous change takes place first : new tissue 
is formed consisting of branched cells and corpuscles ; these undergo 
fatty d^neration until a granular mass of debris is formed, which 
may undergo softening, and by opening into the lumen of the vessel 
cause the formation of a cavity in the wall, or the granular matter 
may become calcified. 

This process is often descril>ed as fatty degeneration of arteries ; 
but from a number of observations it seems that there is a fibrous 
change associated with the fatty. 

Syphilitic Changes in the Arteries. 

There are various changes found in the arteries in well-marked 
cases of syphilis ; they may, however, Ix? classifitnl under thra* heads : 

Fibrous hyperplasia, with gumiuatons formations in the wall of 

the vessel. 
Syphilitic endarteritis. 
Fibrous de^neration of the sniallcT vessels. 

The first form is l)est seen in the larger arteries, especially in the 
aorta. On opening the vessel a number of rounded elevations are 
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seen, some measuring half an inch in their longest diameter, or more, 
and raised about a quarter of an inch above the rest of the lining 
membrane. These raised patc^hes occur in non-syphilitic cases, but 
are then different in their structure, l)eing formed of fibrous tissue as 
describcnl before. On making a section through the wall of the vessel 
transversely, passing through one of these elevations, the following 
changes are seen : the whole elevation is formed by a new growtli of 
fibrous tissue resemblin«: myxomatous tissue, and this lies between 
the nmsele cxxit and the endothelial lining. The new tissue consists 
of branched and round (x?lls and fibrous tissue ; at the inner part 
next the lumen the cells are few and the fibrous tissue fine and evi- 
dently newly formed ; further outward, toward the muscle coat, a 
number of branched cells are seen, and numerous vessels in the pro- 
cess of formation. There is nothing in the growth itself to show its 
syphilitic character, but it is generally found in syphilitic patients. 
It also, as a rule, occurs in younger subjects than the other form, and 
is frequently associated with aneurism. 

On examining the adventitia in the section tlie syphilitic nature of 
the change is seen at once. The adventitia is full of nodules formed 
of large, round cells, and these are undergoing d^eneration in the 
centre; they resemble caseous miliary tubercle in an early stage except 
that the cxills are much larger and many of them oval in shape. 

Syphilitic Endarteritis. (Heubner's Disease.) 

This (*onsists of a growth between the membrane of Henle and the 
endothelial lining, which decreases the calibre of the vessel to a very 
large extent. It is l>est seen in vessels of the brain and is a certain 
sign of syphilis. It differs entirely from the ordinary form of chronic 
endarteritis. 

The new growth is (^haracterizwl by the presence of large, round 
or oval cells, of. which it is largely composed, and there is little 
fibrous tissue, and that of a delicate form. 

The third form is well shown in the brain and testes in cases of 
death from syphilis, also in the testes in syphilitic orchitis. 

The cluuiire consists in the formation of fibrous tissue in the intinia 
of the smaller vessels ; this grows in loops from all sides until the 
lumen of the v(»ssel is completely obliterated. 

Large* tracts are filled with vessels having undergone this change 
and the tissue surrounding them is also changed into a form of fibrous- 
looking material cK)ntaining large cells, so that it is impossible to 
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iltstm<ruisli ix-twetn SLftionsof brum and testis when takou from tlie 
(lidoneotl parts. 

In 9ypliiliti<' onrliitia the clmnge is also very markc<l, a wwlge- 
sliapml mass riinaiii;; acrosn the or^n coiibiiniii;i; iiiitliin<; but a 
fibrous iiuitrix with tuU* blockwl, as <lc8iTilK'<I above; in this case 
prol>ai)I_v tlic sciiiinifcntus tubules underjio tlie same clumKO its the 
bloixlvcssels. The luorbiti proi'css nfi'ects veins as well as arteries. 

Chronic Endabterit[s — Endarteritis Ouliterans. 

This is n niorljid process affix-ting arteries tlirout;hout tlie body ; it 
is a ehronie inflaniniatory ehaiifP' «iiisc<l by an altered cooditioQ of 




with ir 
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the blood ; it is associated with varioiii^ drsenwti, but is i-ommonly seen 
in eonjimetion with ehronie disiiis? of the kidney. (See ('hroni<- 
Brijcht's Disease). 
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It has already been shown tliat in tlie normal condition tliere 
exists only a verv small amount of fibrous tissue between the fenes- 
trated membrane of Henle and the endothelial lining of a medium- 
sized artery ; it is difficult even to see it except in a thin, well-pre- 
pared section. It has also been shown that the effect of clironic 
inflammation on fibrous tissue is to cause it to increase and grow. 

In chronic endartcTitis some morbid substance circulating in the 
blood sets up a chronic inflammatory process in the small amount of 
fibrous tissue normally existing between the membrane of Henle 
and the endothelial lining, aud causes it to increase gradually. This 
can easily be made out if an artery is taken where the fibrous tissue 
is increasing, and before it l>ecomes dense by c»ontraction. The result 
is a growth of fibrous tissue in many cases as thick or thicker than 
the muscular coat of the artery. This change takes place without 
affecting the tunica media, as the comparison of a large number of 
arteries taken from healtliy subjects with the same arteries in cases of 
chronic endarteritis has shown that there is no hypertrophy of tlie 
muscle coat, the increased gro\\i:h being confined to the intima. The 
change also is a general one, and is as well seen in the basilar artery 
as in an intriiLsic arterv of the kidnev. 

Atheroma. 

This condition is found more especially in the larger arteries and 
the aorta. It is a combination of the various disease processes 
already d(^eril)ed. There may have been an attack of acute inflam- 
mjition affecting small portions of the lining membrane ; this may 
pass into the chronic form, producing raised plaqaea of hard fibrous 
tissue. Or there may be the degeneration already described, in which 
new fibrous tissue is formed, followed by softening or calcification, 
with the result of either forming an atheromatous abscess or a so-called 
lx)ny plate. The histologic»al characters vary with the condition in 
the manner alreadv shown. 

Senile Gangrene : Condition of the Vessels. 

The changes in the vessels vary in different parts, and the following 
description is based on the diss(xtion and microscopic examination of 
a numl)er of ctises. 

The femoral artery is generally in an advanced stage of calcifica- 
tion, and the lime salts must \)q removed l)efore sections can be cut. 
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After decalcification the artery shows iiiarke<l dejreneration. 
Tlie nuLScular <!oat is broken np in places where the ciilcification 
existed, so that the muscle fibres cannot l)e made out ; in some parts 
the proivss has not jjjone so far as in otiiers ; but in all, where calcifi- 
ctition has taken plact* the normal structure is lost. Tlie adventitia 
n*mains unaffiK^teil. 

In the intima tliere is an irn^ular growth of fil)rou8 tissue betwwn 
Henle's membrane and tlie endothelial lining, cimsing a dcH-rease in 
tlie cjdibre of the vessel. 

The femond vein shows changes of a different character. Under 
the endothelial lining a new formation of fibrous tissue has taken 
placv, which exteuds into the lumen of the vessel in an irregidar 
manner. This tissue consists of a homogenous matrix contiiining 
branclunl colls in those parts nean^st the lumen, while the other parts 
next the middle coat of the vein contain a quantity of whitt> fibrous 
tissue. This growth is most unevenly distributcil round the lumen 
of the vt«sel, in sonie parts there Inking none, in others the gro\\'th 
i.s thicker than the original wall of the vessel. It is intt^resting to 
note tliat while the morbid pro:t»ss reduw« the lumen of the artery, 
the lumen of the vein is also reduceil. 

In the pojJiteal artiTv and vein the sinne chang(»s are swn. The 
new formation in the intima is here very largt*, and the pro<'e8S of 
fatty defeneration well shown. In j)arts there is dense fibrous tissue 
formed tx)ntaining a large supply of cjipillary vi»ssels of irn^gular 
formation ; in other jmrts every stage of d(»g(Uieration csm l)e siH^n, 
the tatty proci^ss Ix'ing repnsonttHl by large yellow mjiss(»s formtxl 
from the degi^neration of the (»onnec*tive tissue* corpuscles. The 
fibn)us tissue itself swms to undergo a proci^ss of li(iucfai*ti<m, and 
the proiluct lx?comes fixeil in the process of hardening ; this prcMluces 
a numl)er of cracks which look exactly like acicular crystals. There 
is no appeanunv of chok^sterin anywhere. 

In tiKi anterior and j>o8terior tibial arteritss and their vente cumites, 
as well as in all the snudl branchc^s from them, the most varie<l 
<*hanges have taken plaiv. 

In some cases the vessels are blocketl up with blood-<»lot, and this 
is sometimes quite recent ; in others, of old standing, with sevend 
snudl vessels running through it. In the fn^h dot the pro<t^< of 
organization can l>e well studied. In the (-entn* the mass hM)ks 
yellow and the bloexl (»orpuscl(S cjui Ih' eiisily ma<Ic out. Towanl 
the periphery fibrin is fornK^l and (•;ij)illary bhxMlvissels arc penetrat- 
ing it; these vessels (tin Ik» distinctly tnu-cel to oth<'i-s in the muscular 
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coat. In these vessels filled with fresh (;lot the membrane of Henle 
is not thrown into folds by the contraction of the muscle coat, that is, 
the prt»sence of the' clot prevented post-mortem contraction of the 
muscular coat. In the old clot the organizing process lias resulted 
in filling the lumen of the vessel with fibrous tissue, in which is a 
quantity of brown pigment, and through which run a number of 
small vessels. These vessels are evidently sufficient to keep up some 
circulation through the original vessel, and the membrane of Henle, 
which is nrnrh thickened is thrown into folds ; the muscular coat, 
although it had undergone degeneration in part, is yet in a healthy 
condition in other parts. This shows that, although the vessel had 
been closed up by blood-clot, yet vessels had formed in it by which 
the circulation could still be maintained, although immensely reduced 
in quantity. It also shows that the muscular wall could still retain 
some functional activitv even after the lumen of the vessel was filled 
with orgjmized clot. 

Other branches showed the clianges already described ; they all 
consist in degeneration and calcification of the muscle coat and growth 
of fibrous tissue in the intima. 

In the veins the change is very marked, but always consists of a 
new formation of fibrous tissue, akin to gelatinous or embryonic?, and 
as this grew older more fibrous tissue formed in it and it l)ecame 
denser. 

The valves were also involved in the change, and in many cases 
had become thickened throughout, and often irregularly, showing 
masses of dense fibrous tissue in their substance. 

All vessels, both arteries and veins, large and small, show some 
change by which their calibre had hoQii greatly reduced. And this 
change could, in several of the cases, be made out to be of different 
ages. 

As has already lxM:»n shown, old clot and recent clot existed side bv 
side; so in the veins, fibrous tissue could be seen which had forme<l 
and then contracted into a dense band, and on this was a formation 
of vouiiir fibrous tissue — showino^ that whatever had been the cause 
of this growth, it had existc^d at some former time, had l)een removed, 
and then again set up. 

Varicose Veins. 

In varicose veins tlie vessel wall becomes much thickened ; on 
making a section of one of these vessels this thi(;kening is found to 
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be unilateral, so tliat one side of the wall may Ix? four or five times 
as thick as the other. 

This thickening is pro(liu*d by the formation of new fibrous tissue. 
Tliis growth conmienc«s in the same manner as already deserilxjd, by 
the formation of tissue, like embryonic, which Jis it gets older becomt* 
much denser from the increased amount of fibrous tissue formed in it. 

In varicocele the same change is found, but is, if anytliing, more 
uniform, and it sometimt^s extends around the wliole wall of tlie 
vesaJ. 

In l)oth thest^ conditions the valves are much altereil and thickened, 
the valves of a small vein becoming nt»arly as thick as the normal 
wall ; they also are enlarged unevenly, in some phwvs being twii-e ixa 
thick as in others. A small portion of a vein may Ix* enlargeil from 
an acute inflammation in its lining membrane Ixx'oming chronic and 
Betting up fibrous growth at this S[)ot. The tissue* formed resembles 
tliat already dt^serilKKl. 
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CHAPTER XXVII. 

DISEASES OF THE EESPIRATOEY ORGANS. 

Inflammatory Condition of the Respiratory Passages. 

In the normal condition the mucous membrane of the respiratory 
passages consists of — 

A layer of ciliated columnar epithelium ; this is formed of cells 
t\vo or three deep, the upper row of which is ciliated, fixed on a thick 
basement membrane. 

Under this is the mucous membrane formed of loose connective 
tissue, with a number of lymph corpuscles and diffuse adenoid tissue. 

Next comes a layer of yellow elastic tissue arranged longitudinally. 

Then the submu(X)us tissue, in which lie numerous mucous and 
serous glands ; then the cartilage. 

This may be taken as a general descTiption of the mucous mem- 
brane of the larynx and trachea ; there are slight modifications in 
the arrangement of the elastic tissue and situation of the mucous 
glands in different parts. It must also be remembered that both 
surfa(»es of the epiglottis and the true vocal cords are covered with 
stratified scjuamous epithelium, and also the inner surface of the 
arviyenoid cartila«:es. 

The normal structure of the bronchi is very similar to that in the 
trachea, but differs in having a circular band of non-striped muscle 
lying lx}tween the mucous and subnmcous Croats. The arrangement 
of the cartilage is also different, as the semilunar rings of the trachea 
are broken up into pieces of cartilage which surround the whole tube. 

In examining a lung in the collapsed condition, sections passing 
through a bronchus show the mucous membrane tlirown into folds 
bv tlie contniction of tlie muscle croat. 

When the respiratory passages in a casD of inflammatory disease, 
su(»h as bronchitis, are examined, the changes produced by inflamma- 
ti(m can l)e easily made out. 

It will at once l>e seen that the mucous membrane is mucli swollen 
and that the vessels are j)ackeil full of blood (X)rpuscles. The mucous 
membrane itsolf is full of small, round cells whi(;h stain deeply ; these 
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are the leucocyte* that have passtnl out of the vessels by diaiK^lesis, 
and have prol)ablv increased bv division. 

The state of the epithelium will vary with the severity of the pro- 
cess ; in some cases it will have disappeared, in others only pat<'hes 
have gone, Iwiving some of tlie cells smtill attached to the basement 
membrane. The mucous glands will l)e found in an active state of 
scHTction, and give a marked lilac reaction to logwood. 

In some of the smaller bronchi inflammatory produ<*ts will lx» 
found completely blocking the tulx*. This description applies to 
inflanmiatorv conditions of the mucous membrane throudiout the 
respiratorj' [)a»Hsages, always rememlxTing the slight differemx^s alnwly 
mentioned in the normal histoloirv. 

In diphtheria, in addition to the changes just mentionwl, there is 
an exudati(m of a fluid rich in fibrinous elements which forms a 
membrane of considerable thickness. 

A section of this membrane shows that it is made up of a network 
of fibrin with cells entimgled in it If the membrane is taken from 
a part normally covered with ciliatwl colunmar epithelium they can 
seldom Ik? made out ; but if it comes from a part coveretl normally 
with stratifitnl squamous epithelium this will generally Ix* found 
imlxilded in the membrane ; the epithelium, however, has undergone 
a degenerative change, having bei-ome swollen and partially liquefial. 

The free edge of the membrane generally contains large* masses of 
micrococci which stain d(vply with g(»ntian-violet, and various fornb* 
of l)aeteria are also found in it ; th(»y appear to find suit2ibl(> |)abulum 
in this decaying matter. Diphtheritic membrane is niort* firmly 
attacheil to surfaces covered with sf[uamous epithelium than those 
with ciliated colunmar, and in sw-tions is often swn in the lattcT situ- 
ations, jiartially detachcil. 

Chronic Inflammation of the Air-passacjes. 

When the a(*ute inflammation be(Y)mes chronic, j)LTman(»nt changes 
an* set up in the mucous membranes ; they an» thi(*kene<l from 
increased growth of fibrous tissue, and the blo<Mlv(»ssels are ptTma- 
nentlv dilated. The mucous glan<ls are also altertnl bv over-swretion. 
The epithelium is either altogi'ther al>sent or appi*jirs in an irn'gular 
form, sometimes only a few single (vlls. 
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CHAPTER XXVIII. 

CATARRHAL OR BRONCHO PNEUMOSEA.— LOBULAR 
PNEUMONIA. 

Whe.v acute inflummation exists m the bronchi it often cxt^-n^Is 
into their snmlleat branches, becoming what is called esipiUarv bron- 
chitis ; if the inflammatory pro;>ess does not stop hero, but passes into 
the lun;; substances, it attacks tlie air- vesicles, and a condition of 
(«tarrhal or broncho-pneunionia is produced. This process is not a 
gcnerul one but only occiirs in wrtain broncliiolcs, and consequently 
only tliose iiir-cclls connectc>d with t\u-s^ bronchioles arc fttFc<-te<l. 




monia. X 63. In the upper [lart the lobule is consolidaMd by inflam- 
:rou the middle ie thsMptum leiiiiraliug it from the next lobule, whiph 



lOach bronchiole is connertLtl with a wcdj^shapnl portion of lunp 
i-jdlc<l a lobule, and the intlamiiiiitory process is therefore confined to 
the lobule which U'loniK to the afftiti-d bronchiole. There may be, 



CATARRHAL OR BRONCHO-PNEUMOXI A . 211 

and oftt»n arc, many such lobules together undergoing inflammatory 
(change. But this gives the disease the name lobular pneumonia. 
Each lobule is separated from its neighbors by delicate fibrous septa, 
and in sections of the lungs the process can bt» swn plainly where one 
side of a septum shows lung tissue in a stiite of consolidation, while 
on the other side it is comparatively normal. Acute inflammation 
of the air-cells may be si't up in several ways, but extension from 
bronchitis is the commonest. On examining a section from the con- 
soli<lat<xl part it is at on(?e 8iH*n that all structure is ol>seured by 
inflammatory products. The walls of the air-vesicles cannot l)e made 
out. Neither can many distended bloodvessels 1k' seen. The process 
is essentiallv one of inflammation in the walls of the air-eells. These 
air-eells are made up of squamous epithelium, set edge to edge and 
joined by cement substancx.* — they form small cups, as it were ; on the 
outside is a slight framework of elastic tissue, and closely applieil to 
this is a small-nu^shed capillarj'^ network. When the inflanmiatory 
profi'ss reaches the lungs, these air-cells are involved in the process. 
The squamous cells divide and numWrs of new cells are formed, 
which, like all wUs formed by inflammatory action, are of low vitality. 
The bloodv(*ssels are affected by the morbid process and a number of 
leucocytes pass into the air-cells by diapwlesis from them, together 
with a small amount of fluid. In addition to these are a certain 
number of large, so-csdled epithelioid cells ; when* tluy are derived 
from is imcertain. Some oliservers have made positive statements as 
to their derivation, but the more work anyone doc?s on tlu^st* inflam- 
matory conditions, and the relation of these large cells to them, the 
less likely is he to make a positive assertion as to their derivation. 
These cells are found in all inflnmmatorv nmditions in the lunirs, and 
are sometimes verv numerous where there is no consolidation ; thev 
are also generally full of c$irlx)n particles, even when surroimdcil by 
tubercle Ixicilli, which lie unnoticed in contact with them in the 
human lung. 

The inflammatory' prot*(*ss, then, consisting in the production of 
these various cells in the air-vesicles, soon fills them up, and as the 
wall of the air-vesicle is the i)art involved in the prtKX»ss it lx'conu« 
a part of it, and therefore* indistinguishable from the rest of the i-on- 
solidation. From this it will esisily Ik? sot»n that if several (initigu- 
ons lobules are aftected a large* patch of consolidation is phkIucihI. 
But the edge of this is always lx)imdeil by a septum, and the lung 
lieyond, although it may Ik» slightly afftn-ted by the inflamnmtory 
process, is still permeable to the air entering it. The nuiin point in 
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catarrhal pneumonia is that it produces a consolidation of certain 
portions of the lungs, which consolidation is produced by inflamma- 
tory action, and all the structures entering into the formation of the 
air- vesicles take part in this process. If the c^use is removed and 
these structures are not irretrievably damaged or the subject too 
weak to react against it, a process of resolution sets in. The inflam- 
matory produces undergo liquefaction and are absorbed or thrown off*. 
Should, liowever, the consolidation remain, it enters another stagt* 
(for which see Pulmonary Phthisis). 

Acute or Croupous Pneumonia — Lobar Pneumonia. 

This is another acute disease followed by consolidation of the lungs. 
It is not a disease of the alveoli of the lungs, but is caused by a 
changed condition of the blood, of which the morbid condition in the 
lungs is the local expression. Tliis is shown by the fact that the 
internal administration of carbolic; acid has produced the disease. 

The blood also contains an unusual amount of the fibrin factors, 
hj'perinosis. 

The morbid (;hanges in the lungs go through more or less defi- 
nite stages. 

In the first there is intense hypersemia ; a section of the lung in 
this condition shows all the capillary bloodvessels in the walls of the 
air-vesicles enormously distended with blood. Transverse sections 
through these vessels show them as large tulx^, (X)m|>ared to the 
appearance they present in the normal condition, where they are stvu 
with difficulty. The bloodvessels in the septa and in the inner layer 
of the pleura over the affe'cted lung, are all distended with blood and 
show up plainly in the sections. 

The next sta«jje is characterized by an exudation from these dis- 
tended vessels ; this fills up the alveoli and the spa(?e« between the 
loose fibrous tissue of the soptJi in the affected lolxi. The exudation 
consists of a fluid i)ortion, a number of leucocytes, and a variable 
amount of red blood-corpuscles. This exudation is soon filled with 
fibrin formcHl in it from the fibrin factoi's coming from the blood, and 
this fibrin after a time contracts in the usual manner, so that the plug 
of exudation, instead of filling the alveolus, is contracted away firom 
the sides, although it is often adherent at one or more [X>int» ; and this 
shrinking is brought alxnit by the fibrin formed in the exudation. 

An important j)()int here is that when the exudation leaves the 
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wall of the alveolus the wall itself is swn to bo iinlnjuml — tlmt is to 
say, it lias not imiler^De any inflammatory rhang(.>, and is not 
involvwl in the morbid process. 




The next sta^ is generally one of resolution. This is brought 
about by the liquefnction, in the first place, of the fibrin ; this brings 
Uic lenoM'j'tefl into view, and they swui to have Ixx-ome mure numer- 
ous, when in reality they were oltsciired by the exudation. The 
liquefied fibrin is carried away by thi> lymphatics, passing through 
tiK- etoniata in tlie walls of tlic air-vesieles into tiie lymph spaces out- 
side, and then on to the lymphatic \i?ssels wiUi which the lungs are 
so well supplied. The ci-lls undergo n kind of fatty degenemtion 
and are partly expe<-torated, but largely absorbed. In some cases a 
part of the eonsolidatiou may remain and not Ix'otmie alisorltcd ; 
it then undergoes further eliangcs, cither breaking down (see Pulmo- 
nary Phthiflts), or, iKt-oming drii>d u]>, remains and acts as a fonign 
Imdy, setting up chronic cbaiigi's in the tissues mirnninding it. (Sec 
Fibroid Plitliisis.) 
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Fibrinous or Plastic Bronchitis, 

One form of bronchitis with a fibriooiis formation is generally due 
to diphtheria ; but tliere is anotlit-T rare form, which consists in the 
formation of fibrinous casts or moulds of tiie bronchi. 

It is characterized by the formation of these casts in the bronchi, 
wliich cause violent dyepncea until coughed up. They may form 
f^in in twenty-four or forty-ei^ht hours. Examination of sections 
shows that they are formed of fibrin containing large numl>ers of 
leucocytes. There is nothing in them to show the causation of this 
curious condition. 

Emphysema. 

Sections of the lungs in emphysema sliow that the walls of the 
alveoli liave in many cases brolicn down, .so tliat a number of air- 
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cells have l)Cconie joined to form one large cavit\'. This change is 
generally seen in chroni<' bronchitis or wintor cough when it has 
existed for some years ; it may, however, be found in other condi- 
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tions. It is caused by an oxtra strain being put on the vesicular 
walls by constant expiratory efforts, such as those in the cough always 
acconipjinying chronic bronchitis. In this way the walls of the air- 
vesicles are put on the stretch, and afler a time this has the etil»ct of 
obliterating some of the capillar)' vessels. Careftil examination of 
8ec*tions will often show the remains of the capillary vess<»ls looking 
like fine cords. Any sudden strain coming on them in this condition 
niptures them, and then two air-cells are thrown into one, and the 
pnK'Oss goes on until comparatively large spaces are formed and the 
resiliency of the lungs is impjiiretl, as shown by the prolongt><l expira- 
tion produced. Emphysema is also produced in another manner, but 
in this case only small portions of the lungs are affected. Minute 
emlK)li block up a vessel and cut off* the nutrition fn)m a small 
portion of the lung substance* ; the vessels atrophy and then break 
down, forming the emphysematous condition. The minute cords 
diff*er in appearance from those fornM^d by the first-nametl proct^ss ; 
thev look more wirv. 

This latter change is int(»resting from the appearance it prodm^cs 
in tlie lungs on their r(»moval from the body ; they setan to lx» full of 
miliary tubercles, and it is not until tlie locidizi<l emphysc^matous 
[Kitches become filled with the hardening fluid that they disappear. 
It is then impossible to make them out until sections are cut and 
examined. It is generally mistaken for miliary tulKTculosis. 

In this condition, although the lung is s[>oken of as Ix'ing in a state 
of atelectasis, the appeanm«»8 seen under the microscojH* are not the 
same as in that state. The lung luis not l)ecome solid, and although 
no air can enttT the affected portion, there are si)act»s in nc^wly formed 
filirous tissue giving it the appwiranct* of a network. 
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CHAPTER XXIX. 

ACUTE MILIAEY TUBERCULOSIS. 

This is spoken of clinically as a single disease, although there is a 
form which is frequently mistaken for enteric fever. 

The morbid histologist is, however, obliged to divide it into two 
distinct diseases, judging from the lesions found after death. 

There is no difference whatever to the naked eye ; but when sec- 
tions are placed under the microswpe they show two entirely different 
conditions. 

The naked-eye appearances show the lungs studded with what are 
called miliary tubercles, which show as small whitish patches, varying 
in size from a speck as large as a pin's head to a patch nearly half an 
inch in diameter. 

The small specks are single tubercles ; the larger patches are formed 
by aggr^ations of several single ones. 

Sections of these tubercles show two distinct conditions ; in the one 
there is a new formation of reticular tubercle, in the other an inflam- 
matory breaking down. 

In every case the lesions in the lungs are all of one form or the 
other ; they arc never mixed in the same lungs, and there is not a 
transition from one kind to the other. 

The morbid histologist who has to judge from the conditions before 
him, and who is not called on to theorize, must conclude, in this case, 
that he has two diseases to deal with which probably have two distinct 
causes. 

These forms arc : 

Reticular Miliar}^ Tuberculosis. 
Disseminated Catarrhal Pneumonia. 

The^se names show the histological differences in the two forms, 
it always boin;^ understood that the disease is an acute one. 

Reticular Miliary Tuberculosis. 

In tliis condition the tubercles are formed of new growth ; this 
new growth is of a fibrous charact(T ; the reticular portion is derived 
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fiom pr(.>existin>; fibrous oonnn^ive tissue ; it pontaiiis niulti-Duclear 
fruutt-cells, and is prou? to undorfro nocrosts in the centre 

In stinlyinij reticular miliary tubercles it is at once evident that 
tlie older and larger fitrnis diifer from the younger single tubercles ; 
it is also evident that where the older forms exist there is a tendency 




^pieal r«ticul>r tubercle (eMentiB] type of tub«r«ttlo«ii. Pit:)*). Fibroid time, 
giMit-celli, nearoaed centre. From a c»m of acute miliary tuberculoaia, irhere all the 
lerioni were of thii itnictare, aad do tubercle bacilli conld be round. X 4S. 

to ^i;grG]{ation, the lai^r tubercles consisting of a number in various 
B^^ of growth, massed together. All these (itagps in the growth 
must bo studied in order to get a correct idea of the morbid process. 

Bq^nning with one of tlie snudlest tulwn-lcs, it will Ite found to 
consist of one or sometimes two giant-cells ; these lie sometimes in the 
periphery, sometimes in the centre, of the inasi*. Round tliese ^ant- 
cells is a formation of fibroid tissue which has a reticular arrange- 
ment and is at first somewhat open-mesluxl ; as the new growth gets 
older it is evident that its increasL- is from the i-entre ; the fibroid 
rptictilar tissue is (?onipn'SS<>d towanl the periphery of the tubcrch- ; 
in this condition the fibres arc urrangc<l more or less cimdnrly 
round the centre. Some giant-ii'lls may 1k' tbund in the network, 
Init sometimes th<>re are none in the se«-tion of tuliercle under cxami- 
natioD. As this growth gets older a i>roce*> of necrojiis is set up in 
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the centre, and it beL-ouies changed into an amorphous niaan "f 
debris. 

The fibroid frrowth is distinctly derived from the connective tissue 
normally present in the hing ; it does not in the leant resemble the 




Commeiiciiig reticuUr tubercle. X 130- Prom a case of miliary tuberculous. The 
centre cantainii several imall glBQl-oalls. 

lulcnotd reticulum in the small lymph follicles found in the walls of 
till' bronchi. There are two forms of cells found in the spaces of this 
R-tioiiluni, one whi<;li is relatwl to connective- tissue corpuscles, the 
otiier is similar to leucocytes if not identical with them. The first 
mcutionLiI arc found in every conceivable shape, from ovul to braDcbe<l, 
spindle, etc. They resemble soniewliat the cells in connective tissue 
in young - aninials, as, for instance, at the e<lgo of cartilaginous 
expansions which are {^rowing rapidly. 

ThiSL' (wlls are evidently under the intluenee of some irritant or 
stimulus which causes them to show amtcboid movement and to ger- 
minate with abnormiil rapidity. 

The necrosed («ntre can he observed in its earliest stage ; it is 
formetl by the breakin^f up of the filin>id reticulum into amorphous 
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particlra ; ut tlic same time tlic lar^re t-clk bix-onic ilisinto>rrat«tl iiiu) 
break down ; tliey mn be seen umlert^oiiis the procoss, aiwl the degene- 
ratinfr ehanjn' is well known by tlie action of" the straiain^ ^f"*! 
the degeneratiim in all oases not taking the sbiiii. 




Reticular tabcrcls. X 220. Portionaf h tul 
fibroid chancier of the reticulum. 



As to tlic formation of the gia»t-<^'lls thert- are various theories ; it 
avems to the author that tliey are fbniio*! by tlie fusion of the wlLs in 
the iilvt<ular ductri and infnndiliulu. There is always a pe«-nlinr 
arrangeiuent of the miclei, whieh differs entirely fmintliat found in 
normal miilti-nuelcntcd rolls in the nuirrow of l)one, or in abnontml 
ones in myeloid sareomu. The nnelei are arrange*! roun<l the 
periphery of the «'ell«, Tiiis is the tiatund amingemeiit they wouhl 
take if tlic protoplasm of cells lining a tuU' ntiderwent a {triHts.-) of 
hypertrophy an<l fiision. In tuix-n'ulosis of the testis the author 
demomrtratml this proeeHii some yesirs ago when illustrating the 
Letbioniian loeturcri ut the Meilieal Soeiety of Ijondmi for the late H. 
Royos Bell ; lie lias also studiol tlu' proeesM in tulM'reulosis of the 
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titsrus, wlif^re the giant-oclls can be seen in tlie process of formation 
from tlic colls lining tlie uterine glands. In reticular miliary tuber- 
cles in the lunge the alveolar duets can often be seen passing tbrough 
the fibroid stroma, and their epithelium seems to form a mass of pro- 
toplasm in some parts ; this when cut transversely or obliquely would 




give the appearances seen. It will not, however, account for the 
formation of giant-cells in the lymphatic glands unless we have some- 
thing still to learn as to their development, and the formation of the 
large flat epithelioid cells which lie on the nodes of tlie adenoid reticu- 
lum in these glands. 

With reganl to blmxl vessels in retitrnlar tubercles they are gene- 
rally cou8i<lere«l to be avascular, but a careful examination of the 
fibroid retieulum will show numerous capillary vessels, and sometimes 
one having a single row of non-striped muscle fibres, passing 
through the fibroid tissue in a straight line and giving off numerous 
branches, and from their arrangement showing beyond a donbt tliat 
tlicv are newlv formed. The existence of these vessels can also be 
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»liown by injwting tlic liiii^ with Berliii-Miio. Vessels will then be 
stt'n, full oi'tlie injection mtitcTial, running in every clireotion through 
the newly-lbmiiMl tissue. 

Then; arc noue of the so-<-a]Ie<l epithelioid wlla found in thi-so 
retieulur tubon-lnj, neither uro they seen in the lunji tissue surrouiul- 
ing them, wliieh is in a pfrti.>etly nornml eoudition, and eliows 
plainly tliat the formiition of roti<iilar tiilxircles does not exert nny 
inflanmiatort- infiuenee on the lunjpj in wliieh it taki-s place. Some 
slight exudation may be sometimes seen at the edge of a mass of 
tubercles, but the rifit of the lunfT is perfectly normal. 

DiSSEMINATKD CaTARRHAI, PnEUMO-NIA. 

The lesions in this dis«i.te are totally different from those of tlie 
reticular form when seen with tlie mieroseope. Tliej' resenible them 
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They havG no structural formation, but niiraly consist of amor- 
phous debris, the rc»sult of inflammatory action on the lung tissue ; 
they are small localized areas where something has set up an inflam- 
matory process which has resulted in the destruction of a small 
portion of the lung. The minute structure of this form of miliary 
nodule consists of an amorphous mass in which are numerous 
granules varying in size. These granules stain deeply, while the 
amorphous material does not take the stain at all. Small collections of 
these larger granules or cells can be seen here and there which have 
stained deeply. Taking a medium-siztxl nodule, it will be seen that 
it is not homogeneous throughout, as outlines of smaller rounded 
masses mn be seen ; they are separated slightly by spaces from the 
rest of the mass and are more or less circular in form. 

There are more marked chang^es in the lun^: tissue surrounding: 
these nodules than in the tuber(;ular form ; there has been an exuda- 
tion of some fluid which has coagulat-xl without structure gcnenilly, 
but sometimes some fibrin is present. There are also some epithelial 
cells formed by germination from thos? of the alveolar wall. 

It would scicm that the lung is more generally affected in this form 
than in the other. 

The morbid histology of these two forms appears to separate 
them entirely ; but there is still another factor which aasists in their 
separation — that is, the presence of the tubercle bacillus of Koch. 

In reticular miliary tulxTculosis mrefiil examination of numerous 
sections, stained by the most approved processes, often fails to reveal 
any of these bacilli, even though hundreds of sections are examined. 
In some cases a few may be found ; they are then isolated amongst 
the reticular tissue, occurring singly, and ofticn only one is to be found 
in a whole section. They do not oixmv in the necroseil portion. 

In disseminated catjirrhal pneumonia it is impossible to examine a 
nodule whore the section has gone through that part of it where the 
dec»})ly staine<l granules are seen, without finding numbers of these 
tulKTcle bacilli, often so numerous that the mass of red color is visi- 
ble to the nakeil eye when the slide is held up to the light 

These two forms are included under the head of acute miliarv 
tul)erculosis becaus'.^ the symptoms and duration of the disease are 
alike, and the naked-eye appearances at the post-mortem examination 
are identiciil. Tlie frequency, however, with which some of these 
cases are mistiiken for enteric fever is mentioned in the text-books. 
An importiuit point, also, is this : there are two conditions here in 
which death tJikes platx* in a comparatively short time, and in which 
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tlie ]iinc;s are found to be full of small nocluk^s ; thest* in a nunil)er of 
cases contain numerous tulx»rcle bacilli, and yet no Iweilli can Ik? 
found in the sputum during life, l)ecau8e deiith takes place lx»fore 
tliere is any ulceration into the air-passages, a fact jwintfKl out by 
the? author in 1882, (S(»e Proceedings of the Medical Society of Lon- 
don, vol. vi.) 

In the caseous form, or disseminated catarrhal pneumonia, there is 
a simple explanation of the causation ; it occurs most frequently in 
children, and often after an attack of meask»s ; «ipilhiry bronchitis is 
also a frequent c^omplication of this disease. It luis aln^y been 
shown that when the inflammatory condition of capillary bronchitis 
extends from the bronchioles into the air-vt»sicles of the lungs it pro- 
duces broncho-pneumonia. If, instead of a gradual extension of the 
inflammatory'' pro(t»ss from the bronchioles to the air-<t»lls, there 
should be in a child with deficient expectoration and accumulated 
inflammatory products in the bronchioles, a sudden fit of coughing, 
these inflammatory pnKlucts would l)e drawn into the lungs in inspi- 
nition and distril)ut<il to a numlx^r of air-cells. 

There is no doubt that these inflammatory products, in this manner 
deposited in the air-cells, would at once produce inflammatory action 
without nH[uiring any spwific action ; it has l)een abundantly proved 
that any foreign substance, when introduced into the air-<vll», will 
set up inflammation, as in experiments on section of the vagi ; it is, 
therefore, extremely probable that disseminated catarrhal pneumonia 
(first named and descrilxxl by Hamilton) is producc^il in this manner. 
This would, in all prolmbility, have lxK»n recognizwl and ac(vptt»d 
long ago if it were not for one unfortunate fact — the pn^sencv of the 
tubercle Ixacilli of Koc*h in every lesion, and in greatiT numU'rs 
than in true acute miliary tulxTculosis. The aax»pt«l view with 
many that the pR»senct» of tulxTcle l)a(*illi denoti^ the existence of 
tulierculoeis, recjuires that this c<mdition of acute disseminatwl 
mtarrhal pneumonia shoukl Ik? considered one of tulK»rculosis. The 
only way to get out of this difficulty is to consider that these two 
ct)n<lition8 are merely different stages of one* discjisc* j)nx'(»ss, and 
tluit one may develop out of the other, or vice versa (Payne) ; but 
extendwl observation has faiknl to show the author anv cjist* in which 
the two processes are combined ; they are, on the other hand, always 
distinct, and do not occur together in the same lungs ; and further 
than this, thev differ in the whole cours? of their formation ; the 
reticular tubercle, as has alrejidy Ik^cu shown, is n'ti<'ular from the 
beginning, and there is no trace of inflammatory' action in any stage 
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of its growth, the surrounding lung tissue being in a perfectly normal 
eoudition. Taking the earliest stage in the formation of the nodule 
in disseniiuiited eutarrhal pneumonia, a totally difFortnt state of things 
is found. 

It eonsists of a small eollcction of round cells which stain deeply, 
such as are found in a commencing inflanmiatory focns in any organ. 




The changes tonnd on examining the different stages of these nothiles 
are typical e.xumpk-s of ai'ute inflammatory' action confined to a small 
area. The surnmnding air-cells are somewhat affected, as is shown 
by an exudation into them, and tliere are also numerous large epi- 
thelioid cells whieli are always ju-escnt in any iufliininiatort' condition 
of the lunos. 



CHAPTER XXX. 



PULMONARY PHTHISIS. 



In this condition the morbid process is similar to that found in 
disseminated catarrhal pneumonia in its histological characters, but 
more extensive, and is an inflammatory change from the b^iuuing. 

Catarrhal pneumonia produces a consolidation of the lungs; this, 
if resolution takes place, clears up, and the lung returns to its normal 
condition. If, however, from any cause the consolidation remains, 
the lung substance is damaged beyond redemption and passes into a 
state of caseation — that is to say, the consolidated portion gradually 
becomes transformed into a mass of amorphous material, which has 
a consistency and ap[)earance somewhat resembling old cheese. 
This may gradually dry up and become calcified from the deposi- 
tion of lime salts in it, as is seen in some cases. But if further 
d^enerative influence is brought to bear on it, by which a further 
chemical change is brought about, which influence may either exist 
in the consolidation or be communicated to it from without, a process 
of liquefaction sets in ; this initiates some softening action in the 
consolidated mass, and ulceration ensues. In this way one of the 
air-passages is connected with the consolidated mass, which, in its 
softened condition, is passed off through the bronchi, leaving a cavity 
behind. 

In examining the lungs from a well-marke<l case of phthisis with 
f-avities, sections will often show masses of consolidation which have 
not undergone cavitation. It is most im[X)rtant that these parts 
should be carefully examine<l and that sections should be stained, 
l)oth to show the structure and also the presence of microorganisms. 
If this is done, and gentian-violet is used to demonstrate structure, 
which it does better than logwood in this case, leaving the section 
more transparent, it will be found that in this caseous mass the same 
appearances are stH^n as described in disseminated catarrhal pneumo- 
nia, namely, collections of deeply-stained granules in the amorphous 
debris. Now, if these are com|>ared with similar sections stained to 
show Koch's tulierc^le bai'illus*, it will he seen that numerous tul>ercle 
bacilli arc present in these masses of deeply-stained granules, giving 
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the characteristic reaction. Also in the section stained with gentian- 
violet, numbers of large micrococci will be shown, which have been 
described by Klebs and Toussaiut. 

The apjKjarances presented by these masses of caseation show that 
in them the process of liquefaction had not advanced far, but was in 
progress, and would have produced a cavity had not the patient 
succumbed to the effects of those already formed. 

The presence in the lungs of a consolidated maas exerts the same 
influence on the surrounding tissue that any foreign body would. 
This results in the formation of new fibrous tissue around the con- 
solidation, which forms the wall of the cavity and varies in thick- 
ness according to the length of time the chronic irritation has 
existed. Koch's tubercle bacilli are always found in large numbers 
associated with this caseation of the lung substance. 

Consolidation of the lungs may occur from many causes, but the 
changes produced when the consolidated portion becomes caseated 
arc the same, and the process is an inflammatory one, whether it 
occurs in the train of catarrhal pneumonia or whether a collapsed 
portion of lung undergoes inflammation and caseation. The appear- 
ances seen under the microscope vary with the varying conditions : 
they may be those already described, or there may be areas in the 
lung where consolidation and breaking down have occurred in the 
manner already shown in disseminated catarrhal pneumonia, but 
where the process has been a slower one. 

In all these forms, however, there is this constant feature : there 
is no formation of new tissue ; no reticular tissue ; no giant-cells. 
The process, however, started in an inflammatory one from the 
beginning, and the products in the lungs are those of inflammation. 

In those cases where caseous nodules are formed in the lungs, as 
in disseminated catarrhal pneumonia, but which do not run such a 
rapid (X)urse, the liver, kidney, and spleen will be found to contain 
similar nodules, and on examining them in differently stained sections 
there will be found in them Koch's tubercle bacilli and Klebs's 
micrococci. 

TUBEliCULaSIS. 

Tuberculosis differs from pulmonary phthisis in this respect: it 
produces in the lungs a condition which prevents these organs from 
performing their function by the formation of a new growth. This 
new growth is peculiar in that it tends by its growth to cut off* its 
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own nutritive supply and undergoes a process of necrosis in the 
centre, the fate of the necrosed portion being similar to that of the 
consolidated portion in pulmonary phthisis; the result being the 
formation of cavities. 

To the naked eye a lung riddled with cavities presents no distinc- 
tive features by which an opinion can be formed as to whether it is 
a case of pulmonary phthisis or tuberculosis. Under the microscope, 
however, the difference is very evident. If the wall of a cavity be 
cut in sections and examined it will generally show no structure 
beyond the fibrous tissue formed by chronic inflammatory action. 
If, however, other parts of the lung be cut, which are seen to be the 
seat of some disease process, the morbid structure can be readily ex- 
amined ; there are always some parts in the lungs where the disease 
is not far advanced. The morbid histology is the same as that 
descTibed in reticular miliary tubercle; a new growth has been 
formed consisting of a reticular fibroid tissue, associated with which 
are a number of giant-cells, and in its meshes are a number of round 
and oval cells. The process is a much more extensive one than in 
acute miliary tuberculosis, and is more chronic in the course it runs ; 
the tubercular formation is, therefore, on a much larger scale. The 
tubercles themselves are larger, and the necrosed areas larger also. 
Careful examination of these necrosed areas will show that they 
undergo a similar process to that which takes place in the disinte- 
gration of the consolidation in pulmonary phthisis; they become 
softened and are then thrown off, leaving a cavity. 

The relation of Koch's tubercle bacillus to tuberculosis differs in 
some r^pects to that in pulmonary phthisis. There are cases where 
no bacilli can be found either in the sputum or in the lungs after 
death. But generally where there is breaking down of the necrose<l 
part, and where caseation or a liquefaction akin to that in caseation 
is taking place, then a number of these bacilli will be found. 

There are, therefore, important differences between pulmonary 
phthisis and tuberculosis. 

Whatever may eventually prove to be the action of Koch's tuber- 
cle bacillus, it is highly improbable that it has the power of forming 
in one case an inflammatory consolidation, and in another a new 
growth as distinct as any sarcoma. 

The l)elievers in the unity of phthisis state that the two forms, 
reticular and caseous tubercle, octnir indiscriminately in the same 
lungs, and that they are capable of transformation the one into the 
other and vice versd. (Payne.) 
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Artificial Tuberculosis. 



When an animal susceptible to the disease, such as the guinea-pig, 
rabbit, or monkey, is inoculated with tubercular material, a condition 
is produced which is called tuberculosis. 

Small nodules are found in the various organs which are said to 
be identical, histologically, with reticular tubercle. 

The early stages of the process are best observed in the spleen, 
and the animal must be killed before they have gone too far. The 
time varies, but two or three weeks after inoculation will generally 
suffice to show the commencing change. 

On making sections of the spleen and staining them with logwood, 
small nodules will be noticed in the adenoid tissue of the Malpighiau 
corpuscles, which are stained differently to the surrounding tissue ; 
they are well marked by their taking the stain much more lightly 
than the normal tissue. On examining these nodules they are found 
to consist of a homogeneous material, apparently of an albuminous 
character, containing numbers of irregularly formed cells, much 
larger than those of the normal adenoid tissue. It seems probable 
that these cells are formed by some influence acting on the lymph cells 
which is brought by the blood, which itself seems to be altered, as 
some of the capillaries are filled with a hyaline substance similar to 
that forming the matrix in which the altered cells lie. This is the 
appearance presented in the very earliest forms. Repeated examina- 
tions with various specific stains failed to show any tubercle bacilli 
in this, the commencement of the process they are said to initiate. 

The later stages of this change consist in the extension of the 
process by which this new tissue is formed. This tissue is of low 
vitality, and after a time breaks down and undergoes a kind of case- 
ation. Directly this begins the tubercle bacillus is found. There 
is not the slightest resemblance between the lesions produced in this 
artificial tuberculosis and those found in the reticular tubercle in the 
human lung; there is no reticular tissue at all. A few giant- cells 
are found exactly like those formed in inflammatory growths; they 
have not.the i>eculiar arrangement of nuclei like those found in the 
human lungs in tuberculosis. Under ordinary conditions these 
lesions do not form cavities, as the animal dies before that takes 
place. If, however, a pregnant animal is inoculated the disease pro- 
duced is much more chronic, lasting in the guinea-pig for four months 
or more. In this condition caseated masses are found in every part 
of the body, and small mvities are formed in the lungs. 
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In this artificially produced disease the changes initiated in the 
cells of the adenoid tissue, in the spleen, and lymphatic glands are 
peculiar. These cells become much enlarged and oval in shape; 
this seems to be the first stage in the process ; after this they assume 
many forms ; but all these changes seem to be a deterioration, an 
advance toward a process of disintegration. Now, if this change 
be compared with that found in a strumous cervical gland, it will be 
found that there has been a somewhat similar change produced 
there. Taking an enlarged gland of the neck, removed by opera- 
tion from a strumous subject, it will be seen that the normal tissue 
of the gland has entirely disappeared. In its place is found a tissue 
composed of large, irregularly shaped cells, with giant-cells numer- 
ously disposed throughout it, and large tracts of this newly formed 
tissue have, in places, undergone some change which has resulted in 
their transformation into an amorphous debris or caseation. 

The examination of a large number of glands has shown that 
these conditions may exist for a long time without the disintegrated 
portion of the gland undergoing any further change. But if further 
d^neration takes place in the caseated portion, then softening 
occurs, accompanied with suppuration. 

Observations made so far, in an investigation now in progress, 
seem to show that inoculation of a susceptible animal with the cuseous 
products of pulmonary phthisis — that is, with inflammatory products 
— will not produce the changes mentioned above, but will produce a 
purely inflammatory change; this is, however, not yet decided. 



CHAPTER XXXI. 



FIBROID PHTHISIS. 



This name does not very well suit the changes found in the lungs, 
as it is not, strictly speaking, any form of phthisis. 

Under this heading are included two diseases distinct as to their 
causation. The morbid process in the lungs is the same in each. 

In all cases where an inflammatory process has become chronic, it 
results in an increased growth of the fibrous tissue existing normally 
in the part affected. Any foreign matter in the lung, whether it 
comes from without or whether it results from a morbid process 
acting on the lung substance itself, changing it in such a manner that 
it becomes a foreign body, will set up chronic inflammatory change. 
It is therefore necessary, in studying the morbid histology of fibroid 
phthisis, to divide it into two classes, according as to whether the 
cause has come from without or has been produced within the lungs 
by disease. 

Fibroid Phthisis set up by Morbid Changes in the 

Lungs. 

After collapse, when this process does not clear up, the lung, 
remaining in the collapsed condition, undergoes various changes, one 
of which is an acute inflammatory process ; this may go on to case- 
ation, softening of the caseated mass, and the formation of a cavity. 
But the caseated mass does not always liquefy ; it may dry up. 
When this occurs there is a mass of dry caseous material, which acts 
on the surrounding lung substance exactly as a foreign body would. 
It sets up chronic inflammatory change; the material itself becomes 
drier and smaller; the newly formed fibrous tissue contracts on it, 
and in this way it is isolated from the lung substance, which is still 
capable of performing its function. In time, all that remains is a 
dense fibrous capsule with amorphous material inside. According to 
the amount of lung involved there is more or le&s loss of resiliency 
and flattening of the chest-wall. 
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The same result may be brought alwut hy other morbid pro««SBes, 
such as broDcho-pneumonia an<l croupuiis pneumonia. 

If the morbid chaoge tu any disease is such that a portion of lung 
substance is destroyed, it must either become gangrenous and be cast 
off in that condition, or, it must undergo caseation, and either form 
a cavity or become dried up and surrounded with fibrous tissue ttie 
result of chronic inflammatory action. In examining the lungs 




where these chronic changes exist, it is, in many cases, impossible to 
say what the original i»nsc was that brought them about ; the appear- 
ances presented are very similar, varying only in the amount of 
dried-up material found inside the fibrous capsule. This chronic 
change is, however, not at all an iufretpteut one, as the record of all 
post-mortem rooms will show. 

Some of the small round cysts found in the lungs give the imprea- 
sioD that they have been formed l)y some entuzoon which had become 
encysted ; the traces of structure have, however, been too indefinite 
to decide this. 
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Fibroid Phthisis set up by the Inhalation of 

Dust, etc. 

When people work id an atmosphere loaded with particles in a 
minute state of division, a quantity of these enter the lungs and get 
carried into the air-vesicles. These particles may be of coal-dust, 
iron, glass, or other substance, according to the nature of the work. 
A large portion undoubtedly pass out of the air-cells into the lym- 
phatics by-way of the pseudo-stomata, and this is the case with coal- 
dust, which is the least hurtful form. Examination of the lungs 
from people who have lived in large cities, shows that these particles 
of coal-dust are carried along the lymph channels and deposited in 
large quantities in the bronchial glands, while numerous particles 
remain in the lymph spaces throughout the lungs. In those organs 
removed from a coal-miner this condition is enormously increased, 
giving a black appearance to the lungs. 

Particles of glass, steel, and other substances, however, enter the 
lungs with the inspired air, which, either from their shape, size, or 
consistency do not get readily carried away by the lymphatics, but 
become imbedded in some parts of the walls of the air-sacs. Here 
they act as irritants, setting up a chronic inflammatory change ; in 
this way numbers of small foci are formed in which an increase of 
fibrous tissue takes place with more or less damage to the function 
of the organ. 

The actual morbid process is the same as thot set up when the 
exudation in croupous pneumonia does not undergo resolution, but 
leaves a patch of consolidation ; the difference being that in the one 
case a large area undergoes the process, in the other a number of 
minute areas. • 

A chronic interstitial pneumonia has been described by some 
writers where an increase of interstitial tissue is set up in the same 
manner as an interstitial nephritis ; it is, however, extremely doubt- 
ful if such a disease exists. In some cases of croupous pneumonia, 
when a portion of the consolidation has not undergone resolution, a 
fibrous change takes place, and the consolidation l)ecomes organized, 
as was pointed out by Charcot, in 1860. 

Syphills in the Lung. 

It is difficult to make out whether the changes in the lungs are 
always due to syphilis ; but in several cases where death was due to a 
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general syphilitic condition, a fibrous change was found that had some 
characteristic features. Dense masses of fibrous tissue had formed 
throughout the hing and contained large, irregular capillary vessels ; 
the interlobular fibrous tissue was enormously increased, but the 
fibrous change was not confined to this. The actual fibrous forma- 
tion differed in no way from that formed by chronic inflammatory 
processes, except, perhaps, in its vascularity and the large size of the 
vessels. Throughout this fibrous growth, however, were small col- 
lections of cells which stained deeply with logwood ; they were larger 
than white blood-cells, and similar to those found in other parts 
associated with syphilitic conditions. Small masses of similar cells 
were found in parts of the lung which had not undergone a fibrous 
change, and in these masses there were sometimes large multi- 
nucleated cells, resembling the giant-cells in tul)erculosis somewhat, 
bat more irregular in shape and smaller; there was no reticular 
formation whatever associated with them. 

In connection with these conditions the arteries in the lungs had 
invariably undergone the typical change described in syphilitic 
endarteritis. The large round cells have a peculiar reaction to log- 
wood, which is sufficient to distinguish them from the normal 
leucocytes or lymph corpuscles; they show a kind of bluish tinge ; 
which is plainly perceptible in sections. The giant-cells frequently 
show a brown tinge, quite different to that of the round cells ; the 
fibrous tissue stains brown. These reactions are with the logwood 
made from chips. 

Hemorrhage. 

Sections of the lungs frequently reveal this condition; all the air- 
vesicles in comparatively large portions are filled with blood-cells, and 
the tissues themselves are not in any way altered. In these cases the 
hemorrhage has been recent. In other cases, where blood has pene- 
trated into the air-cells, it sets up a condition of inflammation 
resembling that found in broncho-pneumonia. 

When a hemorrhagic infarction exists, it has been caused by the 
blocking of a branch of the pulmonary artery. The circulation is 
stopped here, and af\er a time a change takes place in the walls of the 
capillaries, by which blood-cells ai*e enablcil to ptias out into the sur- 
rounding tissues. These infarcts may be completely removed or 
mav remain as a thickened fibrous mass. There may be, in some 
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cases, a caseous degeueratioD, followed by calcification. There is 
generally a good deal of pig men I at iou in an old infarct. 



FisToi,A-iN-Aso IN Phthisis,' 

ADal fistulee are common in phthisical patients, and it was for- 
merly thought that they exercised some protecting influence against 
this disease. The belief was common among practitioners that a 




anil internal iphinctera of the ai 



patient with a suppurating rectal tistula, was, if not altf^ther pre- 
veute<l from acquiring the disease, at any rate when suflering from 
phthiiiis was enabled to resist the advance of the disease as long as 
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the fistula remained open. ExperieDce has, however, taught us that 
gettiug rid of a suppurating cavity is decidedly beneficial to the 
patient. 

It is not generally known that a sinus exists in the normal con- 
tracted state between the external and internal sphincters of the 
anus. The accompanying illustration is taken from the photograph 
of a section made vertically through the anus of a boy of seventeen, 
who died from acute poisoning. The existence of the sinus has been 
verified in other cases. The whole anus together with a small por- 
tion of the skin on the outside and mucous membrane on the inside, 
was removed in a circle, and, after hardening, sections were made 
through various parts of this ring of material so as to include the 
parts external and internal to the sphincters. 

The photograph is twenty-four times the natural size and shows 
the relations of the parts. 

B^inning from without and following the epidermis it will be 
seen that directly afler it has passed the superficial part of the 
external sphincter, it dips down and forms a sinus. 

This sinus is about one-eighth of an inch in depth, it widens out 
at the bottom, and in the interior wall there is a lymph follicle, which 
is in dose contact with the epidermis. 

Directly under the epithelium of the anterior wall and in the angle 
formed by the epidermis as it p&sses in towanl the mucous membrane 
of the rectum, is the internal sphincter. 

The structure of the parts is this : between the external striped 
muscle and the internal non-striped muscle sphincters there is a deep 
sinus, having at the bottom in the anterior wall a mass of lymphoid 
tissue. 

This resembles an ordinary solitary glaud ; the central |X)rtion is 
composed of dense adenoid tissue, and is partially separated from the 
surrounding diffuse adenoid tissue by a lymph sinus, the walls of 
this sinus being formed of a fenestrated nucleated membrane. It 
resembles a tonsil in structure and arrangement. 

It is now a well-known fact from experimental investigation, that 
the tissues first affected aft^r inoculation with phthisical material are 
those of the disseminated lymphoid follicles in the lungs, spleen, and 
other parts; it is, therefore, perfectly justifiable to conclude that in 
a case of general tuberculosis this lymph follicle at the bottom of 
this sinus may become the seat of tubercular cliange, followed by 
breaking down and subsequent ulceration. This ulcerative pnx^ess 
would have to extend only a short distance internally to involve a 
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so-called sweat gland^ the duct of which passes upward through the 
anterior fibres of the internal sphincter, and there opens on the sur- 
face. In this way there is direct communication with the mucous 
membrane about half an inch or less inside the external sphincter. 
It must be remembei^ed, however, that on the introduction of the 
finger or a speculum the sinus before mentioned would be spread 
out and obliterated, and this will account for the statement made by 
many surgeons, that the internal opening is found much higher up. 
The same fact will account for the statement that the internal sphinc- 
ter embraces the lower one and one-half inches of the rectum ; as a 
matter of fact, which can be verified by an examination of a section 
through the parts, Quain's description is perfectly correct, namely, 
that the internal sphincter embraces about the lower half-inch of the 
rectum. 

Some cases of fistula-in-ano are described in which the external 
opening exists outside the external sphincter. These cases may be 
accounted for by the ulceration extending outward until it reaches 
the body of some of the numerous glands which lie outside the 
external sphincter, with their duct leading directly to the surfi^ice. 

In this way a fistula may be formed, with its internal opening 
within an inch inside the anus, and having the external opening 
either at the bottom of the sinus, or, if the ulceration has extended 
further, it may be outside the external sphincter. 



CHAPTER XXXII. 

DISEASES OF THE KIDNEYS. 

In studying diseased couditions in these organs, the normal 
arrangement of the constituent parts must be understood. 

The kidney consists of two parts, which are arranged for the 
secretion of the urine. One of these, the glomeruhis, is a tuft of 
bloodvessels enclosed in the expanded end of the collecting-tube 
which carries the watery portion of the urine through the kidney to 
the ureters ; this is the filtering apparatus. 

The other consists of a number of secreting cells, lining portions 
of the collecting-tubes, which secrete the solid matter of the urine 
from the blood brought to them by capillary vessels. These two 
structures are placed in the cortical portion of the kidney. 

Between these structures, forming a framework, is a fine fibrous 
connective tissue ; this, in the normal condition, is scarcely discernible. 

Acute Nephritis. 

This, from the appearances presented in sections under the micro- 
scope, must be divided into two forms : 
Acute difruse<l nephritis. 
Acute parenchymatous nephritis. 

In the first form some substance is brought to the kidney by the 
blood which has the iK)wcr of setting up an acute inflammatory 
condition. 

The first structure affected is the glomerulus ; the tuft of blood- 
vessels forming this is covered by an epithelial membrane, which 
is the invaginated portion of Bowman's capsule, the expanded en<l 
of the collecting-tul)e. This consists of flattened cells, and there are 
some connective-tissue corpuscles lying between the capillary tufts. 
The inflammatory action on these cells causes their increase by divi- 
sion, and these, with leucocytes which have |)assed out of the blood- 
vessels, ghre the glomerulus the ap|H?arance of l)eing crow<kHl with 
small cells, which stain deeply. It is also much swollen and increased 
in size. Other parts throughout the kidney become affected by the 
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inflammatory process, and sections from a kidney in this condition 
show patches where the bloodvessels are dilated with blood and the 
surrounding tissues so infiltrated with inflammatory products that 
their structure cannot be made out. These inflammatory areas are 
distributed throughout the kidney, and between them the cells in the 
convoluted tubes are in a condition of cloudy swelling; they are 
pointed toward the lumen of the tubes, but do not, as a rule, undergo 
desquamation. 

These are the conditions found in the kidneys of children, more 
especially in those who have succumbed to scarlatinal nephritis. It 
is a condition of diffused nephritis where the bloodvessels are more 
especially the seat of the inflammatory condition. 

Scarlatinal nephritis generally ends in recovery or death ; the 
inflammatory action does not often pass from the acute into the 
chronic condition. It, however, occasionally does this, and then 
produces the condition of chronic interstitial nephritis sometimes 
seen in children. 

In Connection with scarlatinal nephritis a change in the walls of 
the small vessels has been described by Klein and others. This 
change consists in the thickening of their walls by the infiltration 
of a hyaline material, which looks like a coagulation. Whatever 
this change may be it is highly improbable that it has anything 
specially connected with scarlatinal nephritis, as the author has 
examined many cases where it was entirely absent. It is easier to 
find it in spirit-hardened material than in that hardened by other 
methods, 

Glomerulo-nephritis has been described by Klebs as a constant 
feature and characteristic of scarlet fever; this is, however, hardly 
the case, as typical examples of inflamed glomeruli may be oflen 
found in other acute diseases of the kidney. 

The changes thus found in acute nephritis following scarlatina in 
children are in the glomeruli, which show symptoms of intense in- 
flammation, and in the course of the bloodvessels, where the tissues 
are obscured by inflammatory products. The change set up in the 
convoluted tubes is one of cloudy swelling, but is not of a severe 
kind and associated with much desquamation of epithelium. 

Acute Parenchymatous Nephritis. 

In this form the morbid changes are mostly found in the convo- 
luted tubes. In the normal condition these tubes are lined by 
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epithelial cells, which have their outer half, next to the basement 
membrane, striated ; each cell is, roughly speaking, about one-third 
of the diameter of the tube, so th^t the lumen is also about one-thinl. 
In the normal state the free edge of the cells is straight — that is, 
forms a straight line in longitudinal section. 

If the kidneys are examined in cases of typhus fever, smallpox, 
croupous pneumonia, and other similar diseases, the epithelium of 
the convoluted tul)es will he found in a state of what is called 
cloudy swelling (see Fig. 7, page 135). The cells, instead of hav- 
ing a straight outline toward the lumen in longitudinal section, 
project into it in an irregular manner ; they are triangular instead 
of being columnar, the apex pointing into the lumen, which in some 
parts is nearly filled by the altered condition of the cells. They 
look granular from their changed condition (see Cloudy Swelling). 
In these cases the glomeruli may he entirely unaltered, and there is 
no inflammatory exudation in the line of the bloodvessels. 

The epithelial cells undergo further degenerative changes in some 
cases, and the tulles are often full of broken-down cells, -or cells 
undergoing fatty degeneration. 

Kidneys for microscopical examination, taken from any of these 
cases, must be removed as soon as possible after death, and also must 
be carefully hardened. If this is not attended to, post-mortem 
decomposition sets in, and it is imi)ossible to tell what change this 
has produced and to distinguish it from that of disease. 

In well-prepared sptxiimcns it will at once be seen that the striated 
epithelium, in a (condition of cloudy swelling, will hardly take the 
logwood stain; and the further the degenerative change has gone the 
more marked is this distinction. 

In acute nephritis following exposure to cold and damp, in cases 
which were clearly attributable to this, the author has found this 
same condition existing; the majority of these cases, however, 
recover, but the state of the tul)es in |K)rtions of the kidney shows 
that a chronic change has l)een induced — that is, a localize<I inter- 
stitial nephritis has taken place, of which there is no indication 
clinically. Should, however, another attack of acute nephritis set in 
— it may be, long after the first — the patient succuml)s uuexjKvtedly, 
owing to the damaged condition of the kidneys. 

It must be clearly understood that there is no hanl-and-fast line 
connecting these two forms of morbid change with the diseases men- 
tioned ; they are simply those most fre<|uently oKscTved in tvpic^l 
cases. Other cases are met with where the two forms are more or 
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less combined^ without anythiug iu the history of the case to account 
for it. It is almost impossible to get a normal kidney from an adult 
dying from disease, this organ invariably having undergone some 
change ; the kidneys must be taken from cases of accident in people 
not over thirty to study the normal conditions. 

It must also be rememlxjred that the appearances descril)ed are 
those found after death from tlie disease, and give no indication of 
the changes tiiking place at its initiation. 

Chronic Nephritis following Acute. 

In a number of cases where acute parenchymatous nephritis has 
been set up by exposure to cold and damp, it does not clear up 
altogether, but the cortex of the kidney shows portions which have 
undergone a chronic change. There may be only a few of these in 
the whole kidney; in this condition the chronic inflammation seems to 
have stopped short after producing these changes, and frequently the 
kidney is found with the healthy portion in the condition described 
as acute parenchymatous nephritis. 

The altered portion is found in the cortex, and is not of large 
extent. It consists of a new formation of fibrous tissue between the 
tubules, which, by its contraction, has caused their obliteration. The 
glomeruli have also, in the affected part, become changed into masses 
of fibrous tissue; they still retain the shape of normal glomeruli, 
and appear as rounded homogeneous masses of fibrous tissue. In 
the abnormal fibrous tissue new vessels have been formed, and these 
are often seen distended with blood. The kidney is larger than nor- 
mal, and has been called by some the large red kidney. There is no 
doubt that in some cases the chronic change does not stop short in 
the manner just described, but the increase of fibrous tissue continues ; 
this, by its contraction, causes a great reduction in the size of the 
organ and all the clinical changes found in these eases. 



CHAPTER XXXIII. 

CHRONIC OR INTERSTITIAL NEPHRITIS. 

This is a clironio (Uhuisc from the tionimpncemont ; tlio a<'tion of 
lioiiU' irritant oinnilatin}; iu the blood sets up a chronit; intlamiuatory 
jinx'c^. Tliis atftTTts tiic fibrous connoftlve tissue tliroii^hoiit tlie 
orpin nn<l tuuses' it to imTeas(^; tbis incrctisotl growth, alter a time, 
follcnvs itH natural course ami c^ntnuls on tlie tubules ninon':st whicb 
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it has prown ; in this way lar^' niimliera of tnU'S at U-njrth Uvonie 
oblittratwl, the ortr-in Itw-onies mufh smalliT, antl the rhninif inflam- 
nuiton' process exti-nds to tin- ttipsulc, which Iki-ouics tinniy fixed by 
fibrous adhesions, so that wlu'n furcibly reniovcd i^rnall |H>rtions of 
the eortcx are torn off with it. 

The whole ki<lncy is not uniformly affiftcti, but tboeo {wrtions of 
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the cortex which have undergone the fibrous change contract and 
depress the aurfaee, giving it an irregular appearance, instead of the 
normal smootli outline. 

Small portions of the cortex are left in the normal condition and 
appear as small islands amongst a niiiss of fibrous tissue. In the 
changed portion the glomeruli are replaced by fibrous tissue, and 




thoMi' tliat reiiuiin in the normal condition undergo hypertrophy, owing 
to tlic increased amount of worli piit on them. Tlie convoluted tulx-s 
remaining normal incresise in size, and as the <lis«ise i>rogresses in 
many ]»laces lose tlieir epithelium, leaving nothing but a thickened 
membnina i)ropria. 

The I'han^ is not, however, confined to the cortex of the kidney ; 
the whole organ unilergocs the same degeneration. In the papil- 
lary portion, if u transverse si-ction is made, only a few of the col- 
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lec'ting-tiibes will be found, and tluy are inilxx^lded in a mon^ or less 
homogeneous matrix of fibrous tissue. 

To realize the enormous cliange produeed, a transverse stvtion of 
the papillary portion of a diseased kidney should Ik? eompare<l witli 
the same jmrt of a normal one. 

In ehronie interstitial nephritis many of the eonvolute<l tubes 
whieh are in the normal condition so far as having the epithelium 
still in siiUy but very much enlarged in their calibre, will be found 
full of a homogenous material forming casts. Tht»se have l)een 
variously descrilxxl as colloid, (»tc. It stHMus probable that they are 
only coagidated albumin ; they stiiin dwply with log\vood, and in 
many parts contain epithelial cells in a state of fatty degeneration. 
This gives them a peculiar appwirance which has becai variously 
di*scril)ed. 

In some tulx»s the whole cast is full of round vesicles ; these are 
dt»generated (^»lls. 

On examining a section, that portion containing casts will at oniv 
show that the size of the cast has no significsuKV in this disease; as in 
the field of the microscope sections of casts may 1h» found, some of 
which are four or five times largtT than others. 

Changes in the Bl(k)I)vessei>5 in Chuonic Interstitial 

Nephritis. 

In kidnevs aifi^cted with this disease one of the most strikinir 
fcjitures is the abnormal con<lition of the arteries. On examininur 
an arterj' either in transverse* or longitudinal SK'tion the incTcjiswl 
thickm»88 of the intima is at once apparent. In many cases it is 
thicker tlian the mc^dia. Various tlun^ries have Uvn promulg:ite<l 
as to what this changt* is, but a cjireful examination of numerous 
cast's and their comparison with arteries in hralthy organs has ("on- 
vinced the author that the change is in the intima alone. 

In the normal arterv there is a vcrv small amount of fibrous 
<"onnective tissue Iving l)etwwn the fent»strateil meml)rane of Henle, 
and the endothelial lining of the vessel. This fil)rous tissu(» is 
subjected to the same influenci* in the circulating blood that si»ts 
up the chronic inflammat4)rv changi' thnnighout the kidney, and the 
el!i<*t produ(*d is exactly the same ; it increiis;»s and gn)ws inwards, 
carr)'ing the endothelial lining with it. In this way the lumen of the 
arterv is narrowetl and its calibre diminishwl. 

The muscular coat is not altercil in any way ; cart»ful I'omjKirison 
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with similar nrt^rira in healthy human kidneys has proved tliis 
beyond a doubt. 

The process is one of ciironic endarteritis, brought about by tlie 
elironi« irritation produced by morbid or irritating substances in the 
blood. 

And this change fe not confinwl to the arteries in the kidnej', but is 
more or less universal throughout the body. The basilar artery will 
oft^n show changes as marked Jia any artery in the kidney itself. 
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liiterelitial iiKplintis. ,■. 130. Small artery in kidnay Bhowingfiljro 
iiilima whic^h is axteiirllng into a f^luincrulus. Another glomerulua is coa varied i 
Gbroui tiMue, vhile all the Bumiunditig tubes are replaced by fibroui tiwue. 



The proc-ess by whicJi the change lias been set up is a gradual one, 
and the eff*\t produced is a very gradual diminution in the calibre 
of the arteries of the systeniio circulation. The force required to 
drive the same amount of blood through the narrowing arteries 
rwiuires aiigmentation, and the left side of the heart hypertrophies 
to overcome the incrwLsed resistance to the passage of the blood 
through the narroived vessels. The lulventitia of the arteries is 
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unohangcd. In some cases the capillan^ vessels seem to pass almost 
through the muscular coat, but this may be owing to an increase in 
their size making them more pronn'nent. 

Amyloid Kidney. 

This is characterized by the deposit in the walls of the blowlvessels 
of a homogeneous material which has l)een cjiIUhI lardacein. 

To study the change in sections, a kidney should be taken in an 
ciirly stage of the disease ; it will then Iw seen that the tufts of capil- 
lary vessels in tlie glomeruli are the only jwirts affected, and only 
some of tht^e ; the change is by no metms gt^neral throughout the 
organ. The morbid condition can be brough tout well by some of 
the appropriate nu^thods of staining. (See Part I.) If the staining 
process has been carefully c«irri(»d out, a i)ortion of the Ioojm of 
capillary vessels in some of the glomeruli will l)e found duuiged 
into a mass of homogeneous material, and this has been stained a 
different color to any other part of the organ. This change is brought 
alK)ut by tlie deposit, in the affected jiarts, of a sjx-cial albuminoid 
sul)st2mce which gives a peculiar reaction to the staining agtaits* 
Ever}' particle of amyloid material throughout the kidney can he 
pi<'ked out by the stain, and will sliow itself by a distinct exploration. 

Under the miiToscope the aflected c^apillarj- vessi'ls are set»n to U» 
swolk^n and to have lost all structure. As the disease* progresses 
large tracts of the kidney l)ecome involved in the change ; at the same 
time other parts undergo a fatty changi*. In this way the org:m Ik*- 
comes enlarged or changed in consist enty and forms one kind of 
large white kidney. 

At'UTE Suppurative Nephritis. 

This condition is well seen in castas of <U»ath from chronic <*vstit:s, 
and (tin also Ix; produced artificially in aninuds. 

In l)oth of these cast^ the morbid changes an' the smne. Se<tions 
through the cortex of the kidney show intensi* inflamnmtory ai^tion, 
resulting in the breaking down of the tissue. In some jwrts, after 
staining with gentian-violet, nmssi^s of mi(*roorganisms can lie seen 
which have blocked up the vessi'ls — gtnienilly the capillaries of the 
glomeruli. The rapid increiwe of tlu»st» mi<'nK>rganisms with the 
stoppage of the circulation through the capillarii^s which they ciuise, 
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is quite sufficient to account for the aaite inflammatory process set 
up. If cultivations of micrococci are injected into the blood during 
life, they are carried in due course to the kidneys. They block up 
the vessels there and 8(*t up an acute inflammatory condition similar 
to that found in chronic cvstitis. 

In the case of animals in which this condition is artificially pro- 
duced, an intenso albuminuria is often set up, and all the tubes, con- 
voluted and collecting, are found full of casts. The kidneys are large 
and pale, from the swollen condition of the tubes preventing the circu- 
lation through the organ. 

The condition following chronic cystitis is considered by some to 
be set up by microorganisms which have passed from the bladder, up 
the ureters, into the kidney. This will not account for their presence 
in the capillaries of the glomeruli ; it is more probable that they pass 
from the cavity of the bladder into the dilated bloodvessels of its 
mucous membrane, as all the epithelium has generally disappeared 
in this condition ; their passage through the circulation to the kidney 
would then be a similar one to that of organisms injected into the 
blood stream. The conditions found in the two cases in the kidneys 
are ver\' similar. The inflammatory state set up, at once shows that 
they have increased and blocked the vessels during life, for when this 
happens after death no change is found in the walls of the vessels or 
in the surrounding tissue. 

Although in the case of chronic cystitis they come from a part in 
a diseased condition, their action in the kidney is probably only a 
mechanical one, as injec^tions of various forms of microdrganisms into 
the circulation in healthy animals produce a similar condition in all 
(rases, no matter what the supposed action of the organism may be. 
The author has used a numlx^r of different kinds and has always ob- 
tiiined the same result if a sufficient quantity of a rapidly-growing 
organism was used. 

Cystic Disease of the Kidney. 

There are two forms of cystic disease in the kidney which come 
within the range of morbid histolog}\ One of these is associated with 
chronic renal disease, the other is congenital. 

In examining a kidney from a case of chronic Bright's disease cysts 
are fre(|uently found. They may be of comparatively large size, or 
they may be microscopic. There is little doubt that they are pro- 
duced bv the gro\\1:h of fibrous tissue in the organ, which in its 
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increase cxx'liules some i)ortioii of* the urinury api>anitus at different 
points. The included portion becomes subsequently dilated. 

The occlusion of the neck in a convoluted tube would leave the 
Malpighian Inxly in the form of a small sac ; gradual distention of 
this would produce a good-sized cyst. 

Uneven contraction of new fibrous growth on any part of a tube 
would cut ofi* a portion of it, and distention of this part would pro- 
du(« a small cyst. This seems to l)e tlie manner in which these C}'st8 
are formed. Their contents var\', but api)ear to Ixj albuminous in 
many cases, and not colloid as has been descTibed by some — at least 
they do not give a colloid reaction. 

CONGEXITAL CySTS. 

In some cases the kidneys at birth hav(» become so much enlarged 
as to interfere with the delivery of the child ; in others the enlarge- 
ment may not he so great, but it is usually associated with some 
other malformation of the bodv. 

A microscopical examination of one of these kidneys shows that 
the enlarged portions consist of a nunilx?r of cysts or dilated tubes ; 
they vary immensely in number and size ; Ixjtween the spaces is a 
varying amount of fibrous tissue, and with this numerous connective- 
tissue corpuscles. In some (uses the fibrous tissue is arranged in 
parallel bundles, and the wnnective-tissue corpuscles are long and 
look like tendon cells when seen in longitudinal section. 

The cysts or tubes are lined throughout by a single layer of squa- 
mous epithelium; each wll contains a well-marked oval nucleus, with 
the intra-nuclear network showing very plainly. The outline of e&c»h 
cell is not easilv made out unless the material is stained with nitrate 
of silver ; this gives the well-known black borders to the cells. 
Various theories liave lx»en brought forward to awount for this cj'stic 
condition of the kidneys. Mr. S. G. Shattock's n'Sfari'hes, however, 
seem to prove that it is produc^ed by an arrest of development, and 
that tlie portion of the organ in the cystic condition is in reality in that 
state to which it had arrived at al)out the sixth wtH?k of intni-uterine 
life, and inst^'ad of going on to form mature kidney tissue had con- 
tinued to grow in that condition. 

This is a very interesting question to the morbi<l histologist, as 
these congenital cystica kidneys arc fm|ucntly (hscriln'^l as sarcoma- 
tous. The author lias examimnl some which have l)ccn <lescrilK»d as 
sarcoma, and in ever}' cas? they proved to U' congenital. 
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Macroscopical Appearance of the Kidney in Different 

Forms of Disease. 

Large White Kidney, — In acute inflammation where the kidney is 
larger from the swollen condition of the parenchyma. This swelling 
also shutting off the circulation to a great extent, gives the pale color. 

In chronic inflammation following acute, the kidney is larger from 
the formation of new tissue in it, and is at first paler in color than 
the normal. 

In amyloid degeneration the deposit of lardacein in the organ 
causes a swollen condition and gives a white appearance. 

Large Red Kidney. — When inflammation attacks a kidney already 
enlarged by new fibrous formation the vessels are distended by the 
hypersemic condition, and if death occ*urs at this stage the kidney is 
found large and red. 

Small Red Kidney is where the new fibrous formation has gone on 
to contraction and reduced the size of the kidney, the fibrous forma- 
tion having followed after acute. 

Cirrhotic or Oranviar Kidney. — Surface uneven ; capsule adhe- 
rent. Chronic interstitial nephritis, the formation of new fibrous 
tissue throughout the organ, and its subsequent contraction, lias 
redu(«d the size of tlie organ. The wntraction being unequal, has 
producxxl irregularities on the surface. 

The alx)ve classification may be some help to pathologists in 
giving an idea how the disease affects the organ and consequently 
what condition it ought to be in at the post-mortem. But it must be 
(Jcarly understood that it is merely an outline of what to look for. 

There are so many complications in disease that the pathologist 
often finds things very different from what he considers they should 
he from the cliniiail histor\^ of the case in question. 



CHAPTER XXXIV. 

DISEASES OF THE LIVER. 

In the normal condition the niain jxurts into which the liver mn 
be divided are the interlobular connective tissue and the liver cells. 

The interlobular tissue, Glisson's capsule, carries the hepatic artiTv 
and portal vein goin^j: in to theor^n and the bile ducts coming away 
from it. 

The liver cells arc arranged in masses «Uled lobules, and the por- 
tal vein breaks up into a capillary system at the periphery of the 
lobule, the network of vessels passing betwwn tlie cells to l)e 
gathered up in the centre into the intra-lobular vein ; in this way the 
blood ('arrie<l to the liver by the [K)rtal vein is brought into inti- 
mate r(»lation with the liver cells ; at the same time the bile vessels, 
which are very minute channels running lx»twe(»n the liver c^lls, bqrin 
in the liver and cjirry the S(H'rt»te<l bile away from the organ. 
Opinions differ as to whether the ultimate bile capillaries have a mem- 
branous wall or are mertJy gr(K)vcs hollowed out in the snlvs of two 
opposing ci»lls. Careful injwtion of the bile ducts, however, tends 
to show that these minute ducts are not mere channels, but possess 
a membnmous ^\'all, and they swm to wmuienw in the sulystanco of 
the liver cells tli(»msc»lves with a blind extremitv. This is shown bv 
minute portions of the inj(H'tion mass appwiring in the (vlls, the 
injection always having a definite outline, and not Iwing extravasiitinl 
throughout the protoplasm of the cell. 

Afl<T leaving the lobuk»s and jiassing into the interlobular tissue* 
the bile ducts are lined by short cwlunmar epithelium, the intemu»- 
diate portion, as in the sjilivarj- glands, is limnl by flattem>d evils. In 
tlie human liver the interlobular H)nnt»<»tivt» tissue does not surround 
the lobule so as to map it out, as is the case in the liver of the pig, 
but is only found in quantity when* it supi)orts the thnn* structun»s 
nmning in it — the portal vein, lie|)ati(r art4Tv, and bile ducts. The 
only otiier jxirt having an appreciable amount of <imnec*tive tissue is 
in the lobule around the intra-lobular vtMU. The remaining |)ortioiis 
of the lobul)es t^ontain so little e^onnee-tive tissue that it ntjuiri'S grt^t 
care to make it out. 
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In studying morbid changes in the liver the normal position of the 
fibrous connective tissue must be borne in mind, and also the fact 
that any acute inflammatory process which passes into the chronic 
form will invariably result in the formation of increased connective- 
tissue growth at whjitever part it may occur. This newly formed 
fibrous tissue will, in tlie course of time, contract and destroy those 
liver cells which are involved in it. 

This is the process that takes place in the so-called atrophy of 
the liver, the atrophied portion being that part destroyed and 
replaced by fibrous tissue. It is evident that many different causes 
may result in this condition. In cx)nnection with this destruction of 
a portion of the liver cells, pigmentation often takes place — that is, 
many of the cells which have become altered in their shape from 
impression are seen to be full of brown pigment granules. This 
pigmentation also occurs in other morbid conditions, such as in the 
vicinity of new growths, as secondary cancer. 

Fatty Liver. 

From infiltration. This is an example of a physiological process, 
when carried to excess, becoming a pathological condition. 

In health the liver-cells generally contain a small amount of fat. 
This is brought to them from without and deposited in their proto- 
plasm, to be used up in the processes of nutrition. 

When either increased supply or decTcased consumption causes a 
grc»atly increased deposit in the liver cells, the liver becomes enlarged 
and altered in its consistency. 

If a section of the liver in this altered condition be examined with 
the microscope it will be seen that a large number of the polygonal 
liver (»ells have become changed into fat cells — that is, the cell pre- 
sents the appearance of an oil-globule. 

These vary in size, some Ixiing much larger than the original liver 
cell. 

The amount of change that has taken place varies in different cases ; 
in some there are hardly any normal cells left, in others the periphery 
of the lobule is the only part affected. 

Fattv liver is also found in another class of disease, where it is 
associated with phthisis or other wasting disease. 

In these cases the fatty infiltration is not so excessive, and is 
brought al)out mainly l)y defective consumption of the fat, although 
me of these cases there is probably true fatty degeneration. 
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Fatty Degeneration. 

In many cases the process which terminal* in the fatty degent»ra- 
tion of the liver cells is a similar one to tliat wliich destroys the cells 
in the convoluted tubes of the kidney, and it occurs in tlie same class 
of disease, such as typhus, smallpox, etc. 

The cells swell up and become granular (cloudy swelling) ; they 
then undergo a proc^ess of fatty degeneration, shown by the small 
granules of fatty matter appearing in them or in the debris formed 
by their disintegration. In this stage the cell is totally destroyed. 
(Sec Fatty Dc^neration.) 

Acute Yellow Atrophy. 

In this disease the liver in a short time l)ecomes much reduced in 

size. Sections of the organ show that this reiluction has been brought 

about by a defeneration of the liver cells. They are seen in every 

possible stage of disintegration. Some of the cells are in a swollen, 

granular condition, but tlie majoritj' are resolved into a mass of fatty 

matter, in which the original cell has entirely disappeared. Pigment 

granules are found in many parts. 

• 

Phosphorus Poisoning. 

This is generally considered to be a typiail form of fatty degen- 
eration. 

This is certainly not the «ise if it is (X)mparcd with the degenera- 
tion occurring in acute infective diseases, such as typhus or small|)ox. 
It more nearly resembles the condition ibund in acut(» yellow atrophy. 

Sections tiiken from several typical cases of phosphorus poiscming 
show the same changes. The liver-cells have not broken down, but 
in every case the nucleus is plainly visible, and in many it contains 
a deeply-sbiinwl small mass such jus is swn in the nucleus of a normal 
resting cell. The outline of the cell is more* rounded than in the 
normal condition, but it is then*, and the body of the ivll contains a 
fine network. T1m» change pnxhuxHl is by tlu» filling up of the 
protoplasm with fatty gnmules — not glolniU^. Whether these are 
depositwl or produced by degeneration of the <vll elements it is 
impossible to say. 

The same change is seen in the evils of the ctHivolutcMl tuln.'s in the 
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kidneys of these tases. But the &tt}' granules are confined to the 
base of the <:ell next tlie meuibrana propria. 




Tire cells have not 



Fatty Change in the Liver produced by Iodoforh. 



The author has uevor iiad !in opportunity of examining this cliange 
in the human subject, but liiis produced it experimentally in nionkeyi^. 
The clmnge is peailiar, from tlio part of the liver affeiled ; it iB not 
a general cliange, but affects several contiguous lobules, so that the 
morbid condition is easily seen with the naked eye on holding a 6li<lc 
up to tlie light, A number of lobules are changed info exactly the 
same condition as that tbuud in fatty infiltration in obesit}'. Each 
cell appears as an oil-globnlc ; thej' vary in size, and some are very 
lai^j^c. The most remarkable thing al)out this prooess is tlie sudden 
change from normal i.-clls to those converted into oil^iobules. Tliis 
is not confined U> a lobule, but may involve only half of one, and 
where the intra-lobular vein has Ixvu cut longitudinally it may be 
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soen 1)0110(1^1 uu one side by normal ecllR, on tho other by those 
ohangetl into oil-globules. 

From this marked ditferenee to any other form of fntty d^nera- 
tiun or infiltration, it would seoni that the prorost; by wliich it )!> 
broll^ht alwut must <lifier from tliesf. 




control anitiial died with 



r prodyred b; Iha adminial 

■ulHled wjtli luberouUr mi 
three aiid u hair tnoalha 
veU-markeil |>hlhigi>. 



ilioD of todororm. X 1311. From 
•■r hmi treatoil with io<loronii bv 
lis was the oni; change. The 



Iodoform was first ustc^l by tin' !nithi>r, in roiijum'tion with Dr. K, 
L. Shnrly, to pri'vent the formation of the Ufions in animak intH-ii- 
lated with huniim tnU-ri-ular mattTtal. Thiri it itrtainly diil, but 
also produced tliin atTcction in tho liver. 



CHAPTER XXXV. 



AMYLOID DEGENERATION. 



The amount of this degeneration found in the liver varies very 
much in different cases ; it may be so great that few normal cells can 
be found, or it may only have affected a small portion of the centre 
of the lobule. 

This degeneration is generally found associated with fatty infiltra- 
tion, and in those cases where the liver is enlarged and much altered, 
sections will be found to consist almost entirely of fatty and amyloid 
change. 

The amyloid degeneration is found in the central portion of the 
lobule round the intra-lobular vein and involves an irr^ular zone 
from this outward, the peripheral portion of the lobule in advanced 
cases being composed of cells changed into oil-globules, varying in 
size. There is no regularity in either process, as the amyloid d^enera- 
tion may extend in some places to the interlobular tissue, w^hile, on 
the other hand, fatty degenerated liver cells may be found in the 
vicinity of the intra-lobular vein. • 

The degeneration occurs in the capillary vessels, and the change 
it produces in them is brought out by any of the special stains.* (See 
Part I.) 

The normal capillary vessel has a very thin wall, and in an uniu- 
jected section looks like a small space, this space not being more than 
one-third of the diameter of an ordinary liver cell. Where the de- 
generation or deposit has taken place, the capillary vessel is shown by 
the homogeneous material of which the amyloid degeneration is com- 
posed. It will then be seen that this mass of material is not only 
larger than the original capillary vessel in which it originated, but 
is sometimes much larger than a liver cell in its normal state. 

It can only increase in diameter in this manner at the expense of 
the liver cells on either side, and they are fouud in various stages of 
compression and disintegration. 

The change itself, whatever may be its cause, must have an in- 
herent power of increase, as the affected capillaries appear to be 
changed into solid cylinders. In the kidney the process can often 



AMYLOID DEGEXERATIOX. 255 

be observed in its earliest stage, and there the vessel at first is no 
larger in diameter than the normal ; but in the liver, in advanced 
cases, the masses of amyloid material are oflen many times larger 
than a normal liver cell. From the appearances presented, it would 
seem that, when the degeneration is once started, it continues to in- 
crease from its point of origin. If this is the case, it cannot i)e a 
simple deposit, but must be a local d^eneration. 

As the liver cells become compressed by the growth of the degen- 
eration, their shape is altered and they become more or less broken 
down, and in many cases pigmented ; this goes od until all trace of 
the cell is lost, but the nucleus still remains. Numbers of nuclei 
can be seen lying between the masses of amyloid degeneration, which 
are probably those of the liver cells, although some may be those of 
the capillary walls. The arrangement in some cases suggests this. 

Chronic Interstitial Hepatitis— Cirrhosis of the Liver. 

This change is a gradual one, brought about by chronic inflamma- 
tory action on the fibrous connective tissue of the organ by some 
irritant circulating in the blood. Alcohol is in many cases pnilmbly 
the direct cause of this chronic inflammatory process, but there are 
other irritants which produce a similar effect, as the same morbid 
change exists in cases where alcoholism must be excluded. Syphilis 
is probably one of these. 

In the description of the histology of the human liver it was 
pointed out that little fibrous connective tissue exists, except in the 
interlobular tissue and around the intra-lobular vein. In a curefullv 
hardened and stained section of the normal liver a few connective- 
tissue corpuscles will be found lying between the liver cells and capil- 
lar)' vessels in the lymphatic spaces. In the change set up in rhmnir 
insterstitial hepatitis, careful examination will show that it l>egins 
either in the interlobular connective-tissue or in that around the intra- 
lobular vein, and that the increased formation of fibrous tissue takes 
place in the lymphatic 8|)aees by the side of the capillary vessels, 
and the new tissue is formed by the connective-tissue corpuscles lying 
in these spaces. In this way new bands of fibrous tissue grow 
through the lobules in various directions, isolating groups of liver 
cells varying in size. 

In this manner a large amount of new tissue is formed in the 
organ, and it is increased in size, but with a >mo4»th surfiice. Should 
death occur at this {)eriod from iuemateme^is or other cause, as not 
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unfrequently happens in tliose cases oot of alcoholic origiD, the liver 
is in a condition which has been called "hypertrophic cirrhosis," but 
as this is the first stage of a process which must eventually result in 




the diminution of the size of the oi^jo, this designation seems to l>e 
iiuualled for. 

Biliary cirrhosis is a form of clironic interstitial change supposed 
by Charcot to be caused by an irritation coming from the contents 
of the bile-ducts. 

lu the newly formed fibrous tissue of cirrhosis the bile-ducts 
appear in their normal condition lined by short columnar epithelium, 
and the subsequent shrinking of the fibrous tissue does not appear 
to affect them ; on the contrary, this new fibrous growth brings into 
prominent view nunibere of the small ducts and the intermediary 
portions, aud gives the impression that they are much more numer- 
ous than in the normal condition. This is not, however, the case, 
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as a large number of braQches are partially obscured by their normal 
arrangement, but they are brought into view when surrounded by a 
new growth of fibrous tissue. 

That this is the case can easily be proved by the examination of a 
liver the subject of congenital occlusion of the common duct. Here 
the bile-ducts all become filled with bile, and several days may 
elapse, after birth, before there is any jaundice. This distention 
with bile makes the ducts very prominent in the sections and shows 
at once that there are many more small ducts than would appear 
from the examination of an ordinary normal section. Occlusiou of 
the common duct could not, in the short time these cases live, cause 
the formation of new ducts. 

Obstruction of the bile-ducts by psorospermiae will cause a di- 
lated condition which somewhat resembles that found in carcinoma 
(see columnar epithelioma). It seems probable that the ova of 
hematode worms may bring about a similar condition. 

Hyaline Fibroid Degeneration. 

The author has in two cases found this d^neration existing in 
the liver. It had formed masses large enough to be discerned by 
the naked eye when the slide was held up to the light. The hyaline 
tissue had the wavy formation so common in the ovary in that 
degeneration ; some of the vessels in the liver were also enlarged by 
the same formation in their walls. There was nothing in the history 
of either case to account for this change. In the one from which 
the most complete history was obtained it appeared that the patient, 
a woman of fifty-three, had been for some time in India. There 
was no history of alcoholism. She had cedema of feet, legs, face, 
and abdominal walls, but no ascites. There was great albuminuria, 
which, with the oedema, increased until death. 

The lungs showed no lesions; the kidneys were intensely inflamed, 
but showed little chronic interstitial nephritis, although the arteries 
were greatly altered by chronic endarteritis. The spleen contained 
broken-down patches which had undergone calcification and con- 
tained some giant-cells in the periphery. 

There were some small collections of round evils in the liver, 
which gave a peculiar purple reaction to logwoinl. This case was 
probably one of syphilis of long duration. 
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Acute Hepatitis. 



This conditioD does not show any marked change in the sections 
under the microacope unless it has existed some little time. Then 
the large size of the capillaries and the shrunken condition of the 
cells, from the pressure of the capillaries on them, is very marked. 
The vessels in the lobules also appear to be full of a granular 
material, while many of the larger vessels in the interlobular tissue 
are filled with hyaline casts. 

Passive Congestion, or Venous Engorgement. 

When any obstruction to the return of the blood from the liver, 
whether in the heart or lungs, has existed for some time, it produces 




LiTor. pBMive eongeation tcnm valvular di9.-aso r.f the 1 
IB the (filBled inlra-lobutar vein, aumiunded by colls n 
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a change in the liver. Colls situated around the iutra-lobular vein 
become altered and the capillaries dilated, so that tm area in the 
centre of the lobule is forraetl where the cells are in different stages 
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of dUiotegratiou. This gives the ceutre a different appearauce to 
the periphery and causes a mottling, which has been called nutmeg 
liver. The change is brought about by the iiassive congestioa 
causing dilatation of the capillaries and a kind of maceration of the 
liver cells. In the affected portion they are seen to be broken down 
and many are pigmented. They do not take the logwood stain and 
are consequently sharply defined from those cells in the |>eriphery 
of the lobule which have not been affected by the degenerating pro- 
cess. The area of altered cells around the intra-Iobular vein varies 
in size according to the leugth of time tlie process has been going on. 
The cells that show the greatest alteration are those in the centre of 
the lobule, nearest to the intra-Iobular vein. There is no increase 
of the fibrous connective tissue in this condition. 



Hydatid Disease. 

The morbid changes are not of any niarkc<I character in the 
hepatic tissue, further than those formed by the irritation of a slow 




Circle of bookUla from hydatid cjit. x T5. 

foreign growth. The hydatid cyst is characterized by its )>ecultar 
laminated appearance; it is formed of several layers, whivh show 
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plainly when the edge of the cyst is examined with the microscope. 
The small cysts found either loose in the large cyst or adhering to 
its walls have a circle of hooklets which are quite distinctive, as a 
single hooklet found in any fluid or discharge from the body is 
positive evidence of the existence of a hydatid cyst. They may 
occur in sputum. The illustration shows them in situ in a small 
hydatid cyst. 



CHAPTER XXXVI. 

DISEASES OF THE SPLEEN. 

Amyloid Degeneration. Sago Splebn. 

To the naked eye a spleen affected with this d^neration appears 
to be full of small translucent bodies, having somewhat the'appear- 
ance of boiled sago, hence the name. In the majority of the cases 
this change is confined to the Malpighian corpuscles, trabeculae 
and bloodvessels. 

In the spleen there is a peculiar arrangement of adenoid tissue 
around the smaller arteries, forming a sheath for them, and on 
transverse section the artery is found lying in a rounded mass of 
this tissue, and generally on one side, not in the centre. These are 
the Malpighian corpuscles; the arteries in them give oif capillary 
vessels which form a network in the adenoid tissue and then empty 
themselves into the spaces in the spleen pulp outside the Malpighian 
corpuscle. In a spleen affected by amyloid d^eneration the change 
is found in the artery and in the adenoid tissue surrounding it, but 
the two are distinct. In the adenoid tissue the amyloid substance is 
found in homogeneous masses varying in size, but often having re- 
placed the whole adenoid sheath. It b^ins presumably in the 
capillary vessels which run through the adenoid tissue, but as there 
are by no means a large quantity of them and the whole sheath is 
altered it is highly probable that the adenoid reticulum and its 
lymph cells undergo the same degenerative process. The amyloid 
substance is not a solid formation but is composed of masses of 
homogeneous material separated from one another by minute spaces, 
these masses varying in size and shape. 

The artery passing through the affected part is also altered by the 
degeneration. It is in the muscular coat that the change is found. 
The amyloid substance is deposited amongst the muscle fibres, and 
they become changed or obliterated by it, until only a few of their 
nuclei can be seen, here and there. The endothelial lining remains 
unaffected, and arteries can be seen w^ith their walls changed into a 
homogeneous material, but having their lumen full of blood cor- 




262 MORBID HISTOLOGY. 

puscles. The adveutitia also undergoes the same change, but the 
artery is never incorporated with the amyloid d^eneration in its 
adenoid sheath ; the peri-vascular space can always be made out, and 
its walls are not affected. In studying this change some sections 
should be stained by one of the special methods, and then every 
particle of amyloid matter will be brought out distinctly. 

The spleen has a framework of trabeculae running from the cap- 
sule throughout its substance ; these are large in the cortical portion 
and get smaller as they approach the centre. These trabeculae are 
composed of fibrous tissue, and contain numerous fibres of non> 
striped muscle. The amyloid degeneration affects these trabeculae, 
and on "transverse section they present a homogeneous appearance, 
with minute spaces running in every direction through them, all 
trace of their normal structure being lost. 

This description has been taken from a number of cases where 
the liver, kidneys, and spleen were all extensively changed by this 
d^eneration ; there are, however, some cases occasionally met with 
where the degeneration has affected the spleen throughout its sub- 
stance, and in these cases the spleen pulp has also become changed 
into the amyloid condition. In these the spleen seems to be the 
organ in which the degeneration was initiated; at any rate, the 
change is generally much greater in it than in the liver and kidneys. 
The kidneys in some of the other cases were only slightly afiTected. 

Inflammation of the Spleen. 

Chronic inflammatory changes may be set up in the spleen from 
many causes, and may result in the formation of fibrous growth in 
various parts. 

These may result in reducing the organ considerably in size, or, as 
in chronic malarial disease, the spleen may become permanently 
enlarged. 

A large increase in thickness of the capsule is sometimes seen, and 
nothing can be found in the history of the case to account for it. In 
congenital syphilis the spleen is sometimes enormously enlarged, 
weighing several pounds; what the microscopical changes are in 
these cases the author has been unable to work out, as in three cases 
sent to him for examination the organs had been kept so long that 
post-mortem decomposition had completely destroyed their structure. 
It should be remembered that the spleen is one of the first organs to 
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undergo decomposition after death, and a few hours in hot weather 
will reduce it to a mass of pulp. 

Syphilitic nodules are found in the spleen which are often mis- 
taken for tubercles ; they consist of a homogeneous, broken-down 
centre, with several giant-cells in the periphery. They are very 
like reticular tubercles to the casual observer, but close examination 
will at once show many points of difference. In the first place, there 
is no new growth, no formation of reticular tissue, such as is found 
always in tuberculosis ; the giant-cells lie amongst the round cells of 
the normal adenoid tissue. 

The d^nerated portion of the nodule differs also entirely from 
that seen in tuberculosis ; it is a mass of coagulated material, without 
any granular debris, and looks as if the central portion had become 
liquefied. 

The appearance of these giant-cells throughout the body, wherever 
chronic syphilitic processes are going on, shows that they are caused 
by some chronic local irritation on the surrounding tissue in the same 
manner as in reticular tuberculosis. This also accounts for their 
never being found in caseous or inflammatory phthisis. 

Diseases of the Lymphatic Glands. 

Chronic fibrous change. Enlarged lymphatic glands are some- 
times found where the capsule and trabeculse have become very much 
increased in size from some chronic inflammatory process. 

In this morbid change the reticular adenoid tissue with the lymph 
cells are slightly, if at all, affected. 

In scrofulous enlargement, however, an entirely different change 
is found. 

A section taken from a gland in this condition shows two different 
kinds of cells by their reaction to staining agents, and the section 
is mapped out with areas where the cells have stained fiiintly, and 
between these are irregular collections of cells that have stained 
deeply. It is plain that nearly all the original structure of the gland 
has been altered, and examination shows that this has been brought 
about by the growth in it of these cells which stain faintly. 

Taking those cells first which stain deeply, they are found to be the 
normal cells of the gland which remain and have not bi>en absorbed 
in the new growth ; they are much more numemus in some parts 
than in others, according to the amount of new growth, but they are 




264 MORBID HISTOLOGY. 

always in the periphery ; this shows that the new growth has com- 
menced in the centre, or thereabout, of the normal follicular tissue. 

The faintly stained cells are found to be of two kinds : oval cells 
with round or oval nuclei, and spindle or branched cells with vari- 
ously shaped nuclei ; but both these forms have the same reaction 
to staining agents. These two forms are not mixed together 
promiscuously, but the oval cells are found in masses, while the 
others are arranged in lines, passing longitudinally through the 
new growth. It seems as if tlie oval cells were the new growth, and 
the others a form of fibrous connective tissue produced with or by 
their growth. 

These oval cells appear to be of low vitality, as they frequently 
break down and form caseous areas. Giant-cells with the character- 
istic arrangement of nuclei in the periphery are found frequently in 
the midst of these cells, or in the margin of the broken-down 
area. These cells are fouud bv suitable staininor methods to contain 
a few bacilli which give the reaction of Koch's tubercle bacilli ; they 
are, however, smaller and shorter than those found in caseous 
phthisis, and they have a peculiarity which gives them some resem- 
blance to the bacilli found in bovine tuberculosis, as well as their 
small size. If scrofulous glands are kept in spirit for three or four 
years, and sections are then made and stained to show these bacilli, 
they will come out brightly ; but in twenty-four to forty-eight hours 
tliey will have faded out entirely. Sections of lungs with pulmonary 
phthisis that have been in spirit four or five times as long, when 
stained with the sections of scrofulous gland in the same stain, retain 
their color a long time. 

In these scrofulous glauds there is no formation of reticular fibrous 
tissue, such as is found in tuberculosis. 



CHAPTER XXXVIL 

DISEASES OF THE TONGUE. 

Tuberculosis. 

The tongiie may l)eaffeitetl by prinian- or s^iix^iulan- tiiU»n*uK^is. 
the former, however, is rare. A tongue witli one or mon» uKvrs 
is indurated, and is sometimes removeil umler tlie impn^ssiou tliat 
there is a malignant growth in it. 

Examination of sections shows the existeniv of a numlvr of small 
nodules, which o^vur almost invariably amongst the musi*ular tissui', 
and do not invade the glandular struetun^s. 

Each of these no<luK»s is genenilly nuule up of thnv or mon» suwU 
tubercles. Each individual one of tht*si» consists of one or sonu»tiuus 
more giant-ct»lls, and a reticular fibroid tissue arnuigeil in a mon» or 
less circular manner round the giant-ivlls. Then* docs not strm to 
be much tendemy in this form to undergo nivnisis in the it»ntre and 
break down. The author has examinwl numln^rs of Sivtions from 
cases of this description without lx»ing able to find any tuU'rclc 
bacilli. 

Leucoma. 

In this affection the tongue lHt»omcs covcnnl with an o{>aquc whitt* 
coating. This change may involve ncjirly the whole of the surfiuf 
or may \w in patches. On making swtions through the diswiscil 
portion of the orgim the surfaiv is stvn to have a horny layiT of epi- 
thelium which doi»s not stain with logwood and pnst»nti^ a niggi**! 
appearance. Under this the epithelium is thicker than the normal 
ami the papillas art* almost obliteratcxl. 

The epithelium itself hiis undergi>nc <»han;xes in tlitfcrcnt phu-es ; 
many of the ci*lls are enlarginl and have lost their sulwtamt*, giv- 
ing them the appcainuict* of brtniking <lown. At other phuts the 
epithelial wlls are arrange<l with their long axes Vi'rtii-jd inst<iid <»f 
horizontal, awl apiKiir to Ih' increasing l>v upwanl growth. At thcsi* 
places tlie layer of epithelium is nuich thi<'kcr than els«'whcn*. 
There is a sharp tnmsition from the normal epithelium with long 
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papillae to the abnormal, where the papillae are so short that they («n 
hanlly Ix^ said to exist, and this ehano:e is further marked bv the 
presence of horny epithelium on the diseased portion forming a wavy 
irregular line and looking yellow in the logwood-stained specimen. 

There is also an alteration in the fibrous tissue under the diseas'jd 
epithelium. There is a growth of loose connective tissue which 
separates this epithelium from the normal fibrous tissue lx»neath. In 
this new connective tissue are a number of capillary vessels with 
thickened walls, and some of them are much dilated. The lower 
layers of epithelium in the diseased portion show signs of abnormal 
germination. 

Syphilis. 

The changes produced by syphilis are so varied that it is almost 
impossible to give a description that will apply to them all ; it is 
also difficult to get the tongue in this condition for examination. 

The author has examined several cases, and the changes were found 
to he these : 

The epithelium of the alFected part was very much thinner tlmn 
the normal, and the papillae were shorter. The thinning of the epi- 
thelium appeared to be from a process of desquamation, although 
some of the cells showetl signs of breaking down. Tlie greatest 
change was in the submucous tissue. Here a new growth of delicate 
conne(i:ive tissue luul tiiken place which had separated the epithelium 
from the dense-felted fibrous tissue on which it usually rests ; this 
connective tissue was composed of very delimte fibres, almost like 
myxomatous tissue. In it were a large number of capillary vessels, 
nearly all of which ran directly to the under surface of the epithelium ; 
they were of large ctdibre and of new formation. At various places 
were colle(^ions of round cells, rather larger than leucocytes, which 
stained deeply. There were no changes in the deeper tissues. The 
epithelium and submucous tissue in those portions of the tongue 
lying betwa^n the mucous plaques were normal, but shaded gradually 
into the abnormal tissue. 

In on(» csLse examined by the author, where the tongue had been 
removed for supposed malignant disejise, there were large ulcerattKl 
patches on the surfaw of the tongue about halfway from the tip to 
the base. 

On making sections through thc»se, they proved to \ye composed of 
hypertrophied adenoid tissue, and this wius traced to those masses of 
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adenoid tissue which oix*iir in the normal tontjue directly under the 
epithelium as well as amono^t the glands. There was notliing in the 
liistory of the ciise to point out the cause of this hypertrophic growth ; 
appeaninces, however, pointiKl to syphilis as the origin. 

Lupus. 

Tliis disease consists of two forms which are al)Solutelv distinct in 
their morbid histology. 

Lupus Vulgaris. 

Tliis form, when secrtions are made and examined under the micro- 
scope, shows a number of miliary tubercles, precisely similar to those 
found in tulx*n*ulosis of the tongue* and other {xirts, and there is no 
reason why it should not be considered a local tulx^rculosis, t^spe- 
cially as Koch states he lias, after extended seanJi, found a few tuber- 
cle bacilli, although a number of observers have failed to corroborate 
this. The author has examined a number of (uses where the appear- 
ances were typical of tubercnilosis without finding any bacilli ; but one 
case, which presented entirely different stnu*tures, consisting of large, 
round, oval, and spindle-shaped Cecils without any fibrous stroma, 
fairly swarmed with them in certain parts. 

Lupus Erythematosus. 

This is a localized inflammation of the true skin, producing ulcer- 
ation of the surfiice. There is a goo<l deal of doubt as to where the 
process commences, as in some cjisi^ it is found in the det»per layer 
and in others it is quite superficial. 
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CHAPTER XXXVIII. • 

DISEASES OF THE NERVOUS SYSTEM. 

In a work on morbid histology, only the morbid changes found in 
sections of the diseased parts can be described ; for their connection 
with the different diseases the student must consult the works given 
in the references at the end of this section. To understand morbid 
changes in the brain and cord the student must have a correct idea 
of their normal appearance. 

Taking the whole nervous system, the elementary parts of which 
it is composed are : 

Nerve fibres. 
Nerve cells. 
Connective tissue. 
Blood and lymph vessels. 
Nerve fibres are of two kinds : 
Medullated. 
Non-medullated. 
Medullated nerve fibres consist of — 
On the outside, a delicate structureless membrane : 

The sheath of Schwan. 
Inside this a fatty sheath : 

The medullary sheath, 
which surrounds 

The axis cylinder. 
This is made up of the elementary fibrillae, and is the essential 
part of the nerve. The axis cylinder varies in thickness according 
to the size of the nerve fibre. 

In the white substance of the brain and spinal cord the nerve 
fibres have the medullary sheath, but no sheath of Schwan, or, as it 
is sometimes called, neurilemma. 

The fibres of the optic and auditory nerves are of this description 
and have no sheath of Schwan. 

The olfactory nerve fibres differ from this and have no medullary 
sheath, and are therefore non-medullated nerves. 

A medullated nerve fibre when it reaches nearly to its termination 
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loses its medullary sheath and becomes a non-mediillated oerve 
fibre. 

Lying under the sheath of Sehwan are the nerve corpuscles ; tliey 
occur in all those nerve fibres that have a sheath of Sehwan, and in 
the olfactory nerve they give an appearance which somewhat re- 
sembles a band of non-striped muscle. In the course of a meduUated 
nerve, at intervals the sheath of Sehwan dips down to the axis 
cylinder, there being a deficiency of the medullary sheath at this 
point. These are called the nodes of Ranvier, and often help to 
distinguish a nerve trunk. 

In the cerebro- spinal nerves the majority of the fibres are medul- 
lated, but in some branches non-medullated nerves occur. In the 
sympathetic nervous system the fibres are non-medullated, having 
the sheath of Sehwan and axis cylinder witli nerve corpuscles be- 
tween, but in the larger branches medullated fibres are sometimes 
found. 

The termination of a nerve fibre is the same whether medullated 
or non-medullated ; after a time it loses all the sheaths and l)ecomes 
a simple axis cylinder. This breaks up into a plexus of fibrillae or 
forms some special nerve-ending. 

Nerve Ceiaa. 

Nerve cells vary according to the part they are situated in, from 
the large multipolar ganglion cells of the spinal cord to the small 
cells found in the gray matter of the cerebrum. Their shape varies 
also, and is not constant in any one place, with the exception of the 
large pear-shaped cells of the cerebellum, the cells of Purkinje. 

£ach cell has a large nucleus and one or more nucleoli. 

They may be stellate or branched, triangular or bipolar and 
spindle-shaped. 

Connective Tissue of the Nervous System, or Neuroglia. 

This is the supporting framework of the spinal cord and brain. 
It consists of 

A homogeneous matrix, probably semifluid. 

A network of delicate fibrils. 

Small branched nucleated cells, e:ich coutaiiiinu: a nucleus, the 
neuroglia cells or Deiter s cells. 
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In some parts the neuroglia is much denser than in others. The 
principal places where this occurs are : 

On the outer surface of the white matter under the pia mater. 

At the end of the posterior horn in the spinal cord, called here 
substantia gelatinosa. 

Round the central canal of the spinal cord. 

Forming what is called the central gray nucleus of Kolliker. 

In the centre of this lies the canal of the spinal cord, lined hy 
columnar ciliated epithelial cells ; from the base of each cell a fine 
filament passes into the neuroglia. 

These normal thickenings of the neuroglia should be remembered 
in studying morbid changes in the nervous system. 

Blood and Lymph Vessels. 

The bloodvessels are inclosed in lymph spaces which are called 
the peri-vascular spaces, and the brain has no separate lymphatic 
system. These peri-vascular spaces seem to be merely hollowed out 
in the neuroglia. In the normal brain these spaces sometimes con- 
tain a hyaline substance which stains lilac with logwood, and which 
causes distinct compression of the capillary vessel in places, narrow- 
ing its calibre to more than one-half. 

The ganglion cells all lie in lymphatic spaces called peri-cellular 
spacxis. 

Membranes of the Spinal Cord and Brain. 

These are all composed of fibrous connective tissue with some 
elastic tissue, and the amount and arrangement in each membrane 
depends on its thickness and the duty it has to perform. 

All the membranes are lined on their free surfaces with a single 
layer of squamous epithelium. 

I )egexeration. 

In studying the morbid histology of the nervous system, the 
changes found may be divided into those caused by a degeneration 
or breaking down of the nervous elements themselves and those 
caused by an increased growth of the neuroglia. The arteries in the 
brain are very liable to chronic endarteritis, and in this condition 
may become suddenly occluded, or a normal artery may be blocked 
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by a small mass of fibrin coming from the heart. As a result, the 
blood-supply is cut off from a portion of the brain. 

This condition, if it persists, causes necrasis of the area supplied 
by the affected vessels, and in a short time it undergoes a degenera- 
tive process, which results in the production of a soft, pulpy mass. 
In making sections of the brain these patches are sometimes found ; 
they generally break up into a friable mass of detritus. 

When, however, the necrotic process is brought about by the 
growth of a tumor, such as a sarcoma invading the cord from the 
meninges, the necrosed portion can, with careful hardening, be cut 
into sections and examined. 

It will be found in various stages of necrosis ; the staining 
shows that some small portions here and there are still able to react, 
but the majority of the tissue in the vicinity of the invading growth 
will not take the stain at all. The first thing that undergoes degen- 
eration is the medullary sheath of the nerve fibres, when they exist. 
In the unstained parts by careful illumination the axis cylinders and 
the neuroglia fibrils can be made out. In the gray matter of the 
cord the ganglion cells undergo a kind of fatty degeneration and 
break up into a granular mass. 

The same thing is seen in the cortex of the brain ; but in some 
cases of slow-growing round-celled sarcoma, the portion of the cortex 
encroached on is absorbed by the tumor. On making sections 
through the tumor and the portion of brain in connection with it, 
the two cannot be kept in contact ; the new growth simply shells out, 
and in the edge of the cavity in the cortex where the absorption has 
taken place no trace whatever of inflammatory action can be seen. 
In these cases there is also sometimes little disturbance of function. 

Morbid Change in Spinal Cord with Curvature of the 

Spine. 

In two cases of spinal curvature examined by the author there 
was complete paralysis for six weeks before death from the curva- 
ture downward ; this was in the dorsal region. 

Examination of the conl showed entire obliteration of the central 
canal in each case. The site of the canal was occupied by a loose 
tissue consisting of fine fibrils, and in this were numbers of round 
cells which stained deeply; they extende<I for some little distance on 
either side in an irregular manner. 
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Sclerosis of the Cord and Brain. 

Whether the iucreased growth of neuroglia forming this change 
is a result of acute inflammatory action having become chronic, in 
all cases, is not positively known. In some there would seem to be 
a diflferent origin. 

This change may be either a primary one — that is, the hyperplasia 
of the neuroglia may cause pressure on the nerve fibres and destroy 
them, or it may be set up by the irritation caused by degeneration 
of the nerve structures themselves. 

The result is the same : on examining a portion of the brain or 
cord aftecte<l in this manner, some portion of it is found to be 
changed into a dense mass of fine connective tissue. The neuroglia 
has increased at first and afterward contracted, the effect produced 
by both these processes being the destruction of all the nerve struc- 
tures lying in the affected area. It is necessary in examining mate- 
rial for this change, first, that it shall be as fresh as possible, and 
secondly, that it shall be hardened gradually. Some of the speci- 
mens from which drawings and deductions have been made would 
horrify a normal histologist. These scleroses occur in various parts 
of the cord and less commonly in the brain, and upon their numbers, 
and more especially their position, depend the effects produced. It 
is, therefore, evident that the morbid histologist must examine the 
whole cord or brain very carefully if the morbid processes are to be 
compared with effects observed during life. 

The question of the actual lesions in the nervous system and their 
relation to disease is one of the least known in pathology, as it is 
not an easy matter to get the material for observation, and few men 
have opportunities for working the matter up thorougly. 

Syphilis. 

This disease produces curious conditions in the nervous system, 
and these vary much. It is often a difficult matter to tell whether a 
pven lesion be syphilitic or not. The arteries will, however, gen- 
erally show sufficient change to decide the question. (See Syphi- 
litic Endarteritis.) 

In cases of well-marked syphilis, sections of the brain oft^n show 
areas of comparatively large size, where the whole of the tissues are 
in a state of necrosis, refusing to take the stain. Some portions of 
these necrosed areas show a broken-down mass, which differs from 
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caseation io that it appears like some fluid substance which has 
undergone coagulation. In other parts of the necrosed area the 
vessels and the changes that have taken place in them, together with 
the cells and fibroid tissue peculiar to syphilitic lesions, can all be 
made out ; they all, however, have refused to stain, while the sur- 
rounding tissue has taken the stain well. All cases, however, arc 
not so well marked as this ; in one, two small nodules were found in 
the brain, which consisted of a fibroid tissue forming a kind of net- 
work, and in the spaces were large flat epithelioid cells, which 
looked something like those of carcinoma. In this case the history 
left no doubt of the disease. Another case presented similar appear- 
ances, but the nodules were larger and more numerous. 

Tuberculosis. 

Tuberculosis appears in sections of the brain as a central caseated 
mass, with giant-cells and numerous round cells in the periphery. 
The caseated portion will only stain faintly, while the giant and 
round cells take the logwood stain more deeply than the surrounding 
normal structures. 

The author has examined several of these giant-celled tubercles in 
the brain and cerebellum without finding any tubercle bacilli in them. 
They differ also from the changes found in general tuberculosis, and 
have no points whatever in common with tubercular meningitis. 

The process seems to be an inflammatory one, resulting in the 
destruction of the part first aifected, and from this the destructive 
action spreads in all directions. This is shown by the results seen 
in a section passing through one of these lesions ; the necrosed part, 
although all structure is lost, can be differentiated by the staining 
into several minute areas. The whole caseated or necrosed portion 
is not homogeneous. It resembles the condition found in scrofulous 
glands, and is probably formed by the same morbid proc^ess. At 
the edge of the necrosed part a variety of cells are found ; the most 
prominent among these are the round cells, which stain deeply and 
are probably connected with the subacute inflammatory condition 
pro<Iuced by the disease. Amongst these cells are a few multi- 
nucleated giant-cells, but there is nothing to distinguish them from 
those found in syphilis and other abnormal conditions ; these cells 
also stain deeply with logwood, and with other stains give the same 
reaction as the round cells described alx)ve. The zone in the 

periphery of the lesion occupied by these cells is a narrow one, and 

18 
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in $ome places only two or three cells deep ; and the nerve cells can 
often be found amongst the round cells, from which they are sharply 
defined by their staining reaction. By examining the periphery uf 
a lesion in a well-hardened and stained specimen, the mode of growth 
and its action on the normal structures can be readily seen. The 
extension of the process must be a chronic one, as numerous nerve 
cells are found amongst the deeply stained round cells in diiferent 
stages of degeneration ; some are quite normal, others are swollen 
and undergoing a gradual process of disintegration, which results 
in their final disappearance. There is nothing inflammatory in the 
condition ; they gradually lose their power of reacting to the stain 
and fade out of existence. This resembles somewhat the action of 
a secondar}' growth in cancer on the normal cells of the part it 
invades. 

Tubercular Meningitis. 

True tubercular meningitis is cliaracterized by the formation of 
typical tubercles, composed of a reticular stroma, with one or more 
giant-cells contained in it. These tubercles are generally very small, 
especially when found in the membranes of the spinal cord. They 
are exactly similar to those found in tubercle of the choroid. 

These new growths are produced by a rapid growth of connective 
tissue in the affected parts, caused by some irritation probably brought 
to the part in the circulation. They do not involve the nervous 
structures in the process generally, but the contiguous parts, whether 
of the cord, nerve trunks, or brain, are infiltrated by round-celled 
inflammatory products. Where a tubercle is growing in the sheath 
of a nerve, these round cells can be seen following the track of the 
bloodvessels supplying it with blood. In tubercle of the membranes 
of the cord, and in a smaller degree in the choroid, the parts in 
the vicinity of the tul)ercular growth, but where it has not yet 
started, can be sc^n full of round cells, giving evidence of their 
inflammatory origin by their staining reactions. 

A number of oases of tubercle in the choroid have been examineil 
and sections made through those tubercles showing the earliest stages 
of growth, without finding a single tubercle bacillus in the new 
growth. 

In one case, however, a few were found contained in a capillary 
bloodvessel, running close by the commencing tubercle; these may 
have beiui associated with some morbid product which in itself 
suffici^d to cause the tul^ercular change. 
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LEPRaSY. 

In this disease there are two forms nn^ognizeil elinii'jilly — tuUT- 
eiilar ami an»sthetie or nervous. They an% however, olh*ii inixiHl, 
and in even- ease of tulx^reiihir lepriKsy examined hv the author the 
ner\-es have l)een attc'eted in some jwrt of the ImkIv. 

The eharaeteristie fixture in the diswise is tliis prinhietion of an 
inen>ased gro^^'th of fibrous i»onniH»tive tissue, and assiKMattnl with this 
are found large cells filled with small Iweilli whieh have tlie sjune 
resvtion to staining agents as the tulx^rele Imeillus of Koeh. The 
arrangement of this newly foruuxl fibrous tissue variis in dittemit 
|>arts, and it often undergoes acute infiammatorv change, n'sulting 
in the production of dei'j) ulct^rs on th(» surfair. 

The cells which form such a distinctive* feature in this disi»:isi» liave 
varied shaj)es, but appi»ar to 1k» rather leu(*ocytes or con iu»ctiv<^t issue 
corpuscli»s whieh have bt»en enlargcxl and alterinl l>y the IkivmIU, which 
fill them ; the small, round or oval c<'lls are leucocytes ; the largt\ 
irrt^ularly-shaped (vlls are connective-tissue corpuscles. 

Epithelial cells an* not invaded by the bacilli, whether s<pijimous 
or glandular. 

Skin. 

In a C8ise of death from leprosy some of the fing<Ts and t<M's may 
Ik» found which have not undergone ulceration, and sections taken 
from different parts will show the morbid changes. In the first plact* 
the epidermis is apj)arently unalt<Twl, and no Iwicilli an* found either 
in or l)etween the ci'lls. In the upper part of the cutis a gnsit change 
is found ; throughout the large fasciculi of white fibn»us tissue are 
massj* of et»lls altereil bv tlu* l)acilli, which tliev <*ontaiu often in 
large numl)ers ; in some places all the <vlls arc fille<l with iKirjlli, in 
others some are full, others nmtain a few, and some none at all. This 
new growth is also very varicil in (piantity ; somctimts it forms nun- 
paratively largi* masst'S In'twetMi the fibrous bundles, in othciv it is only 
found in narrow strips. It varies also in its situation ; in S4»m«' |ku1> 
the {lapillieare full of thes:» (vlls cemtaiuiui ba'illi, in otlu-rs then* arc 
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only a few. The upper or outer part of the cutis, in a section through 
the pulp of the finger, consists of collections of cells full of bacilli 
between the fibrous-tissue fasciculi. On examining the deep layer of 
the cutis the change is much more marked. Here, in the normal 
condition, the tissue is mapped out by fibrous trabeculse into spaces 
which contain the sweat glands, bloodvessels, and nerves, with a con- 
siderable amount of fat. The divisions formed by fibrous tissue 
normally are still found in the diseased condition, and are rigidly 
adhered to and even more marked than in the normal state. 

On examining the transverse section of an artery it will be found 
unaltered, but lying in an irregular zone of leprous tissue consisting 
of variously shaped cells, some containing bacilli, others having none, 
and this tissue extends for some distance around the artery, but is 
often sharply defined from the surrounding tissue by a lymph space. 
This leprous tissue is in direct continuity with the adventitia of the 
artery. Sweat glands are foimd imbedded in this altered tissue ; in 
some parts the coils of the gland have not undergone any change, in 
others they have been transformed into fibrous masses, appearing round 
or oval, according to the direction in which they have been cut, and 
although their original structure is completely lost they c^an still be 
easily differentiated from the surrounding leprous tissue. When the 
sweat-gland tubes retain their normal structure they are not invaded 
by the bacilli, but here and there, in their lumen, are found large 
masses of some substance which takes the same stain as the bacilli. 
These masses contain what seem to be globules of a fatty matter, and 
the color is probably taken by closely packed bacilli contained in 
them ; but this is not easily made out. 

AVhen the sweat-gland tubes have undergone the fibrous change a 
few bacilli can Ix? seen in them. The tissue surrounding these changed 
sweat glands is made up of cells containing bacilli, and the further 
the cliange has advanced the more bacilli are found ; but the normal 
divisions are still retiiined, and each mass of leprous tissue is marked 
out by fibrous tral>ecula?. 

Adipose Tissue. 

The fat normally found in the deep layers of the cutis is much 
altered by tlie growth of leprous tissue between the fat cells, but they 
are not generally invaded by tlie bacilli ; sometimes, however, a fat 
cell can Ix^ found containing a number, and in a thin, well-stained 
section this gives an excellent opi)ortunity for studying the bacilli 
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themselves. Although the niajoritj' of these organisms are found in 
cells, there are many lying loose between the cells, either singly or in 
small clumps ; it is difficult in this situation to examine them properly, 
from the position of other structures above and below tliem, even in 
a thin section. They show as minute rods containing small spheriiiil 
granules in many cases ; the same appearances are seen in scrapings 
from tubereles taken during life. On examining them in a fat cell, 
however, they have a different form, and look more like chains of 
micrococci. 

Nerve-trunks. 

In the nerve-trunks, and also in the Pacinian corpuscles, the same 
fibrous change has taken place; the connective tissue has iK^-ome 
altered and increased by the gro>vth of the bacilli in its elements. In 
the Pacinian corpuscles the capsules are oblitenite<l in part by this new 
gro\i'th, and isolatiil bacilli are found in the central nerve spacv. 

Tongue. 

In the tongue the space between the epithelium and the muscle fibres 
IS enormously increased by the growth of leprous tissue, and this dif- 
fers from that found in the skin. In places where the change is well 
marked the normal tissue under the epitheliimi is entirely replactnl 
by very large cells, c^ach full of Ixicilli, which are* generally arranginl 
in a radiating manner. These celb in the tongue are nuich largtT 
than those in other parts and increase in size until they break down ; 
the bacilli are then found lying loose among the other cells. This 
leprous tissue does not infiltrate the muscular tissue of the tongue 
vcrj' deeply, but small tracts are found amongst the superficial 
muscles. 

Liver. 

In tlie liver the bacilli are found most numerouslv in the bnmclu's 
of the hepatic artery, and from these invade the surrounding i-on- 
nective-tissue cells. 

In this way a considerable amount of leprous tissue is formed in 
the interlobular tissue of the organ. Here and there also small vi's- 
sels may be found in the lobules, containing si^veral Imcilli, and in 
their immediate vicinity one or more t\)nnt>ctivt»-tissue corpuscles in 
which these bacilli have l)ecome lodgetl. It is doubtful whether the 
liver cells themselves become invadetl bv them. 
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Larynx. 

In the larynx a large amount of leprous tissue is sometimes formed 
from the connartive tissue of the parts. The cartilages of Santorlni 
and Wrisberg become imbedded in it. This laryngeal leprous ti&sue 
seems to be prone to undergo acute inflammation^ and break down, 
forming ulcers. * 

Mesenteric Glands. 

In two cases these glands were examined and no morbid chan j:es 
found ; neither were there anv bacilli detected. 

In one of these cases several large specimens of ascaris lumbricoides 
were found in the ileum, but no bat^illi could be detected in them. 



ACTINOMYCOSIS. 

This is a disease of cattle, but has been found in several cases in man. 

It is caused by the growth of the ray fungus or actinomyces in 
the tissues. 

It ooairs most frequently in the mouth and tongue of cattle, and 
is then called " wooden tongue" or " lump jaw." 

The fungus itself which ocx^sisions the disease consists of two parts 
— a. mycelium and the rays. The mycelium forms a delicate network 
amongst the tissue, and is of a light-yellow color, and does not stain 
readily. Tlie rays are formed of club-shaped filaments arranged in 
a radiating manner from the centre; hi the smaller forms these 
rosettes are perfect, in the larger they have grown and extendeil in 
every direction away from the original centre. These growths have 
lKH?n found in the liver and lungs and other parts in man. 

The acrtion of the n\y fungus on the parts into which it lias 
gained access varies in different cases. It may when growing 
extensively set up an acute inflammatory action resulting in the 
formation of an al)st*ess and the destruction of the part involved. 
In other cases the action may not be so intense and result in a local 
irritation. 

This is shown in st^ctions of the organ by the presence of round- 
celled inflammatory exudation in small spots ; in the centre of this 
small ravs are found. In other cases the action is slower and resem- 
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bli-s porao fornw of (•lin>nic inflamnuitiou in st'hiiijt up new jn^'wl'i of 
(ibroits tissue und tbrtnin}; giiint-4X-lb. 

Then- is so nuirh diffon-nw in tlic apiK-nrnnct' of tlic fuiipis in 
tlitttrrnt (.■arn's, an<l abwj in the effect pnxhu-wl, tliat it swiuf jimlwblo 
it will fventually be shown tliat there art' ditierent kinilti of funjji 




Ton^e of cow Act nomjcoe «. Moeclo fibre conU n ng fuDgui n longiludiokl 



uti»Kiati<(l with tlicw distiLsifi. In an olwcnre <■««■ of hinp diMiise in 
which the spiitnni was exuniini><! by the author, :<oni(' small roM-ttiM 
wore found, diffcrin;;; entirely from anythiii;r tinind in ai-tinoniyitHiix. 
They consisted of a roun<li'<i ei-ntr.il [Kirtion from whii-h five or six 
Tuy» pnx'eeded ; a ntiniU'r wi'R> touiiil and they <lid not vary nuich 
in size, but were all vcn' small ; no isolatinl rays weii' iimnd or any 
mvrvlium. In conneetion with this diseiisi' the author liits found tn 
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the muscles of the tongue of rows structures whk-h have Ixt-n de- 
scribed as Miescher's or Rniney's corpuscles. In a paper published 







in the Annaix of Surgei-y, FebriiaiT, 1890, he has giveu reasons for 
considering tlwit these structures are caused by the jr^wtli of one 
form of ray fungus in the iniisi-ular fibres. 



CHAPTER XL. 



BACTERIA. 



These minute vegetable organisms have now for some years 
excited so much attention that some mention must be made of them 
and their diiferent forms. As, however, in spite of the enormous 
amount of investigation that has been carried out on this subject, 
there is not a single instance in which it has been proved beyond a 
doubt that any one form of these organisms is the sole virus of a dis- 
ease, it is evident that no classification based on their connection with 
disease that would be of any value can be yet attempted, and the 
student is referred to special works on this subject for the life history 
of these organisms as far as it is known. 

The morbid histologist, however, is often called on to investigate 
some one of these forms and endeavor to trace its connection with a 
given disease. For this purpose all the methods required for prac- 
tical research are given in Part II. ; and the student by isolating an 
organism and inoculating a susceptible animal with it may be able 
to reproduce the disease. He must, however, be familiar with the 
morbid processes that take place in the human body in each disease, 
and he must make sure they are reproduc*ed in the inoculated animal 
before he can attempt to show that the inoculated material is the 
virus of the disease. 

Koch has laid down some important rules which must be fulfilled 
before any given organism can be justly regarded as the material 
cause of any given disease. 

These canons are in eifect as follows : 

1. The disease shall have such distinct and constant features, 
clinical and anatomical, that it can be positively identified. 

2. The microorganism must be itself distinguishable from all 
others by its size and shape, its staining properties, but, above all, 
by its mode of propagation in a pure cultivation — that is, when 
separated from all other organisms — and the form and appearance 
of the colonies it produces, and its mode of growth in plate cultiva- 
tions and in tubes. 

3. The organism thus identified must o(^cur in the blood or tissues 
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— uot merely on the surface (cutaneous or intestinal), but below the 
epithelium in the lymph spaces or bloodvessels — in every case of the 
disease in quesUon. And it must not occur in the humau body 
except in cases of the particular disease'in question. 

4. It must, wbea a pure cultivation is inoculated into the lymph 
or blood circulation of an animal, reproduce the same changes that 
are fouud in the human subject in the disease in question. The 
same organs in each must be effected with the same pathological 
changes. 

These laws must be fulfilled in their entirety, and for this purpose, 
in the first place, the morbid histology of each disease must be thor- 
oughly well known. This is far from being the case, and there is a 
lai^ field for investigation into the pathological changes in those 
oi^ns that do not seem to be specially assotnated with a given 
disease. 

The Different Forms op Bacteria. 

Bacteria, for all practical purposes, apart from their special asso- 
ciation with disease, may be divided into the following classes by 
their forms. 




1, Micrococci. 

These are round or slightly oval bodies, and have received differ* 
'lit names, according to the manner in which they are arranged : 

Micrococci, when arranged in groups, 

Diplocooci, when two are joined. 
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Streptococci, wheo forming chains. 

Sarcioa, when arranged in fours. 

Zooglea are masses of micrococci imbedded in a jelly-like 

matrix. 
Some forms of bacilli are also found in this condition. 





the blood of a guines'pig. 



■2. Bacilli. 

These consist of rod-like forms, varying very much in their length 
and thickness. They may occur singly or in groups or they may 
form long threads. 
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3. Spirilla. 

These are spiral forms, like a corkscrew ; they have fiagella ou 
their extremities, and they move by a screw-like or circular motion. 

Vibriones are wavy rod8, which also have fiagella at their ex- 
tremities. 




This short account will enable the student to form some idea of 
what kind of oi^anism he has to deal with, but for more particular 
information he must refer to those works which treat this subject 
exhaustively. 

Moulds, 

The morbid histolc^isl meets with some form of mould occasion- 
ally in the tissues he is examining. He has then to determine 
whether it is a part of the disease, whether it is a product of bad 
hardening, or whether it has l)een deposited on the tissue from some 
fluid used in the staining pr<K-es:^. 
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Some forms of mould will grow in different parts of the body 
during life, if a disease is in progress; as, for example, in cavities 
in the lungs and in the ear. The most frequent cause of the growth 
of moulds in tissue is, however, bad hardening, and this has caused 
some ludicrous mistakes. If a tissue is kept in a weak solution of 
spirit for some days — in hot weather forty-eight hours is sometimes 
enough — mould germs, which are ubiquitous, will often grow into 
the material and permeate it in every direction ; also, if sections, 
after being cut with the microtome, are allowed to lie in water for 
^^ome time, the same thing takes place. 

In cases where the tap-water used comes from a cistern, it fre- 
quently contains some form of mould which grows in the pipes. 
In using this water for washing the sections small portions of the 
mould are deposited on them and in this way they are spoiled. It 
is always safer to filter both the distilled and tap-water in any 
special work. 

The three forms of mould most commonly found in pathological 
research are : 

Aspergillus. 

Mucor. 

Penicillium. 

Aspergillus, There are several species belonging to this genus ; 
they all have the same characteristics which serve to distinguish 
them. 

They send up straight stems, on the top of which are the organs 
of fructification ; these are rounded ends covered with spherical 
spores. 

Aspergillus Glaucus. Is the common gray mould. 

Aspergillus Niger. In this the organs of fructification are of a 
brownish or black color. 

This mould is sometimes found growing in the ear after an 
injury. 

Aspergillus Fumigatus. This is said to be the mould found grow- 
ing in the lungs in tubercular and other cavities. 

Mucor Mucedo, This mould grows in fluids and sends up stems, 
the ends of which expand into capsules containing the spores. 

This form is probably the most frequent in stains that have been 
made with water and without any preservative such as spirit. 

PenicUlium Glaucum, Is the common blue m(»nld that grows on 
food and decaying animal matter. 



M 
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It is very common on boiled potatoes used for cultivation if sntti- 
cient care is not used to keep them from exposure to the air. 
It can be recognized by its brush-like fructification. 
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PAKT IV. 

PHOTOGRAPHY WITH THE MICROSCOPE. 



CHAPTER XLI. 

One of the greatest drawbacks to the use of the microscope in 
the investigation of both normal and morbid histology h&s been the 
difficulty in getting an accurate reproduction of the image seen. 
Some investigators are accomplished draughtsmen, while many others 
are unable to make drawings of what they see. Even when a man 
is able to make a correct representation of what he sees, there is 
always what is called the *' personal equation" to be contended with. 
When anyone is investigating a point in normal or morbid histology 
on which he has formed an idea and is trying to confirm that idea, 
he is unconsciously influenced by a bias which he oflen is not aware 
of, and this is shown in the drawing he makes. If to this be added 
ignorance of elementary conditions — as, for instance, when a man 
makes a drawing of the changes produced by disease in a tissue of 
which he never saw the normal structure — the effect produced is to 
create profound distrust of all drawings and to consider them as 
merely diagrams. Then again, in the matter of magnification some 
of the best works are hopelessly wrong in the figures given, as can 
easily be verified on examination. 

Photography alters all this; a photograph represents exactly what 
is seen by the eye when the image is thrown on the focussing screen 
of the camera, and this is faithfully reproducetl in the print ; it is 
of course possible to touch up a negative, but this should never l>e 
done, as it is easily seen in the print by anyone at all conversant 
with photography, and one j)rint retouched throws discredit on a 
whole work ; it does not add to the ap|)earance, but produces a dis- 
tortion at once apparent to one familiar with the subject, as may 
sometimes be seen in photographs of bacteria where the outlines 
have been intensified by fine lines. Photography will reproduce the 



A 



288 PHOTOGRAPHY WITH THE MICROSCOPE. 

image seen by the eye, when this is thrown on the focussing screen, 
and by replacing the slide by a stage micrometer without moving 
the instrument, the magnification can be at once obtained by actual 
measurement of the scale on the ground-glass, or by photographing 
it; in this way the actual dimensions are obtained without any 
possible error. 

A great deal of discredit has been brought on photography with 
the microscope by the diflBculty that has existed in getting good 
reproductions, as may be seen in many works with photographic 
illustrations. This has principally resulted from the process used in 
reproduction, although in others the fault has undoubtedly been either 
in the negative or the slide itself. It is impossible to make a good 
slide of badly hardened material, and it is impossible to get a good 
photograph from a bad slide ; many, however, do not realize this. It 
is not within the scope of the present work to give a full and com- 
plete account of photography wheu applied to the reproduction of 
the image seen with the miscroscope, and nothing more will be 
attempted in the present edition than a simple account of the appa- 
ratus and methods by which anyone possessing elementary knowledge 
of photography will be enabled to obtain a photographic reproduc- 
tion of any tissue or microorganism that may be required. The 
illustrations in this work will attest the efiBcacy of the process, as all 
the photographic reproductions were made by the author from nega- 
tives and prints produced by the methods here given. 

Apparatus. 

Microscope. — No special instrument is required for this -work, 
but it is necessary that the staud should possess certain features. 

1st. It must have a hinge-joint so that it can be placed with the 
tube of the instrument at right angles with the table on which it 
stands. 

2d. It must have an achromatic condenser, aud this is greatly im- 
proved by the addition of an iris diaphragm. 

3rd. The instrument must have a substage with a rack-work for 
focussing the condenser and with centring screws -to bring it into the 
optical axis of the instrument. 

The instrument must of necessity possess considerable rigidity, 
and should have a tripod base. 

Messra. R. & J. Beck's pathological microscope has all the 
necessary qualifications for this work, and is the instrument which 
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has been used by the author iu all his photographic operations ; it is 
fully described in Part I. 

Bausch & Lomb's instrument, also described fully in Part I., 
meets all the requirements and is admirably adapted for the purpose. 

Camera. 

The camera for the purpose of photography with the microscope 
requires to have a longer body than an ordinary instrument, and this 
requirement can be met either by having a special instrument or by 
fitting a cone to an ordinary bellows camera of the proper size. A 
length of twenty-four inches from the upper end of the microscope 
tube to the focussing screen of the camera is long enough for all 
practical purposes. It is also long enough for such objectives as the 
one-half and four-tenths when used without the eye-piece, and these 
are the glasses most frequently employed for ordinary work. 

To get this length a double-bellows camera is required if a special 
camera is used, but the same thing may be accomplished in a simpler 
and more inexpensive manner. 

The only object in using a bellows camera is to enable the operator 
to alter the distance between the object to be photographed and the 
focussing screen to get a different magnification ; this is, however, 
almost as well done by substituting a higher or lower objective, and 
then the bellows camera is not required. There is also another reason 
why it is better to change objectives rather than alter the length of 
the camera : it is that with one fixed distance all the objectives that 
are in use can be taken one after the other and the stage micrometer 
photographed with them, their magnification for the fixed distance 
being recorded once for all, whereas if the bellows camera is used 
the magnification has to be found every time the distance is altered. 
There is only one thing absolutely necessary in a camera for use 
with the microscope, and that is the frame with the focussing screen 
into which the back carrying the sensitive plate fits, must be perfect. 
The image of the object is thrown on to the ground-glass focussing 
screen and is there sharply focussed ; it stands to reason that when 
the focussing screen is removed and the sensitive plate substituted 
the sensitive surface of the plate must occupy the same position as 
the image on the focussing sci*een; if it does not it will be out of 
focus and blurred. This part then requires the best possible work- 
manship; it can be obtained from any good camera-maker. The 
connecting part l)etween the frame of the focussing screen and the 

19 
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eye-pieoe end of the microsoope may be made of wood or anything 
that is perfectly light-tight. A wooden cone-shaped box, twenty-four 
inches long, or any other length decided on, can therefore be used, pro- 
vided that the focussing frame is accurately fitted on to the larger end. 
The smaller end, that next the microscope, is closed by a flat piece of 
wood having a round aperture into which a brass tube, 1^ inches in 
diameter, is fitted ; the end of the microscope tube enters this for a 
short distance and the light is excluded from the junction by wrap- 
ping a silk handkerchief round it. In the same way a small view 
or landscape camera may be utilized by removing the sliding front 
and fitting a wooden cone into its place, sufficiently long to give the 
desired magnification, the cone having a l}-inch brass tube, the 
same as before described. In both these arrangements a base board 
is required on which the camera or cone is securely fixed; the camera 
may be screwed on by the tripod screw; if a wooden cone is used it 
can be permanently fixed to the base board. The object is to get 
the line which is a coutinuation of the optical axis of the microscope 
absolutely true. The wooden cone is easily fixed to the base board 
by screws at the large end and should rest on a block of wood and 
be screwed to it at the narrow end. When a view camera is used a 
block can be screwed on to the base board for the cone to rest on. 
The base board may be made long enough to take the microscope, 
which can be fixed by cutting out small recesses into which the 
tripod feet will fit accurately. A small button on a block of wood 
can be fixed so that the button can be turned round over the foot of 
the microscope to hold it firmly in place. The camera or cone must 
be arranged so that its optical axis is coincident with that of the 
microscope. A focussing arrangement is necessary, as the fine ad- 
justment is far out of reach of the hand when looking at the image 
on the ground-glass. Many devices are adopted for this purpose. 
The simplest and a very efficacious one is made with a brass rod 
fitted in two bearings which are screwed into the base board on the 
right-hand side; the bearings in which the rod revolves must be high 
enough to bo level with the fine adjustment screw; two milled heads 
are fixed on the brass rod, the one at the forward or microscope end 
having a groove cut in its rim large enough to take in a small cord. 
On the opposite side of the base board and directly opposite to the 
forward milled head of the rod must be screwed a piece of steel spring 
having a small grooved wheel in its upper end which must be level 
with the fine adjustment screw and milled head on the other side. 
A small cord is then cut just long enough to go round the milled 
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head and the wheel in the steel spring, and then spliced to make an 
endless band. When the microscope is placed in position the fine 
adjustment screw will come against the two parts of the endless 
band ; the fine adjustment screw must have a small groove cut in its 
edge similar to that in the fi:)rward milled head. If the lower pari 
of the endless band be now placed in the groove of the fine adjust- 
ment-screw on the upper side, and the upper part of the band on 
the lower, the fine adjustment screw will be held tightly between 
the crossed parts of the band ; the steel spring will exert sufficient 
pressure to cause the fine adjustment screw to revolve with the 
movement of the brass rod, and the focussing can be accurately 
done by a person sitting in front of the focussing screen. 

Illumination. 

This is a very important question, but depends greatly on the 
ftcilities that are available. Where gas can be obtained, it is prob- 
ably the best all-round illuminant, and can be used in an argand 
reading-lamp with a blue chimney. With a lamp of this kind the 
height of the flame is readily adjusted. The light most commonly 
used is that of a mineral oil lamp, and any form having a steady 
flame which can be raised or lowered as required, will answer the 
purpose. The larger and more powerful the flame, the better will 
be the results, as it is much easier to get a correct focus with a good 
than with a poor light. 

The oxy-calcium and oxy-hydrogen lights require special ap- 
paratus and tanks which are very expensive, but the light is brilliant, 
the oxy-hydrogen being the best; they are, however, very trying to 
the eyes if much used. Either of these, when fitted for the magic 
lantern, can be readily adapted for photography with the microscope. 
Whichever form of illumination be used, there is one essential ]K)int, 
that is, the light must he kept in the direct line of the apparatus. 
To do this, draw two diagonals on the focussing screen from the four 
corners; the point where these lines intersect will be the centre of 
the glass ; then close the iris diaphragm to a minute hole and arrange 
the light so that the minute pencil of li^ht ialls on the intersection 
of the lines, that is, the centre of the ground-glass focussing screen. 
Then mark the position of the base Ixwuil and the base of the lamp, 
so that they can always Ixj placed in the siuiie p<Ksition. 

The whole apparatus should l)e arrantred so that the iocussing 
screen comes to the level of the eye when the ojx^rator is soate<l in a 
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chair, as there is then no strain on the head and the work is better 
done. 

To do this, a table about five feet long, and a framework of wood 
or a firm stool with four legs somewhat spread apart to stand on it, 
is all that is required. The base board and lamp are placed on this 
erection, which is of such a height that the eye comes readily to the 
centre of the focussing screen when the operator is seated. 

The whole must be firm and should be placed in a position where 
there is no vibration. 

Sensitive Plates. 

Dry plates are used entirely in this work and are of two kinds — 
the ordinary plate used in portrait galleries and for landscapes, and 
the orthochromatic or color-correct plates. 

Ordinary dry plates are made in varying rapidities; the most 
rapid are not well suited for this work, but those of a medium 
rapidity that show 20-23 on Warnerke's sensitometer are the easiest 
to use and give the best results. Cramer's and the Eastman Cop's 
plates have been those mostly used by the author in this country ; 
others are doubtless quite as good. 

The orthochromatic or color-correct plates are necessary when pho- 
tographing bacteria that have been stained with violet or red, and these 
plates, at least those made in this country, require a color screen as 
well ; they are used in the same manner as ordinary plates, but care 
must be taken in exposing them to red light, to which they are sen- 
sitive ; it is always better to keep them shaded during development, 
only exposing them to the light for a moment to see ho^ the process 
is going on. The best orthochromatic plates are those made by 
Tailfer & Clayton, of Paris, France, but the author has done fairly 
well with those made by Carbutt, by using a color screen. 

Mr. Carbutt has recently informed the author that he has now 
so improved his orthochromatic plates that no color screen is 
required. 

The best size of plate for this work is the 5 x 4, as it is just cov- 
ered in using this length of apparatus with the object-glasses 
described. 

Color Screens. 

For specimens of bacteria stained with violet or purple, color 
screens are necessary when using certain orthochromatic plates ; they 
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are either brown glass ground with parallel surfaces or plain glass 
plates having their parallel surfaces coated with collodion which has 
been colored the requisite shade of brown or yellow with some aniline 
dye. These glasses are made three inches square and let into a 
small frame, which slides into an opening in the front end of the 
cone a short distance back from its extremity, so that the image 
has to pass through the colored screen before it falls on the ground- 
glass focussing screen. 

A dry plate having been placed in the back, which should be a 
single one, as it is more difficult to get double backs to roister cor- 
rectly, the apparatus is ready for use. 

All parts of the inside must be painted over with a dead black, 
and a black velvet tube must be made to slip into the tube of the 
microscope when the eye-piece is removed, where it must fit tightly ; 
this prevents reflection from the brass of the tube. 



CHAPTER XLII. 



TO USE THE APPARATUS. 



A SLIDE is placed on the stage of the microscope and the part 
to be photographed carefully focussed ; the stage is then fixed by the 
binding screw and the clamp placed on the slide to keep it in place 
when the instrument is in the horizontal position ; these are the 
ordinary arrangements of the Beck instrument. The eye-piece is then 
removed and the velvet tube slipped into the draw-tube, which is 
pushed in for some distance ; the mirror is then slipped off the tail- 
piece and the stand placed in the horizontal position ; this must be 
at right angles to the base. The instrument is then put on the base 
board with its three feet in the recesses cut for them and the clamp 
turned over the base to hold it firmly in position. The lower part 
of the continuous baud is now lifted on to the top of the fine adjust- 
ment milled head, and the upper part pushed down on to the lower ; 
the draw-tube is then arranged so that it projects slightly into the 
brass tube at the end of the cone, and an old silk handkerchief is 
then lightly wrapped round the two to exclude the light. The 
lamp is placed in position and the image on the focussing screen 
observed. At first nothing will be seen, and if using a low power 
such as a four-teuths or one-half inch it is better to turn the coarse 
adjustment a little toward the light — lowering the objective, that is, 
until the image is faintly seen, then with the focussing rod the 
image is brought sharply into view. If the various parts have been 
carefully adjusted the whole field will be fully illuminated when the 
diaphragm is wide open ; a little light must then be cut off until the 
image is perfectly sharp. When this is done the next operation will 
vary if there is an assistant, as the light must be shut off from the 
instrument while the focussing screen is being removed, the back 
substituted, and the slide drawn exposing the sensitive plate. One 
person does this while the other holds in one hand a card close to 
the base of the achromatic condenser — by so doing preventing any 
light reaching the sensitive plate — and in the other a watch to time 
the exposure. When the slide has been withdrawn, a short time 
is allowed to pass to get rid of any vibration, and the card, which 
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must not have beeo held in contact with any {)art of the microscope, 
is removed and the time noted. As soon as a suiScient exposure has 
been given, the card is again placed at the base of the condenser, 
shutting off the light, the back closed and removed, and the focus- 
sing screen replaced. It is always better to take a look at the image 
after the operation and see if it is still sharply in focus, as sometimes 
a slight jar completely spoils the picture. Another plate can then be 
exposed. When working alone, a card can be cut so that it will fit 
on the tail-piece of the microscope ; while the focussing screen is re- 
moved, the back put in place, and the slide removed, it can be used 
as before, and when the exposure has been made it can again be 
stuck on the tail-piece. 

EXPOSUKE. 

It is impossible to give any dogmatic rule about exposure. In the 
first place the student should always use plates of the same rapidity, 
then take one microscopic slide stained with logwood and work with 
that and no other until he h&s mastered the exposure in this particu- 
lar case. He should try, first of all, to get under-exposure and then 
gradually increase the time until he finds the correct exposure, 
always using a normal developer. This will take time and probably 
a dozen plates, but the experience gained will be well worth the ex- 
penditure. Having mastered one slide let him carefully examine 
the image on the ground-glass and try to form a mental picture of 
the amount of light there is in it. In the same way that a land- 
scape photographer (which, by the way, every microscopic photogra- 
pher should be, not only for the sake of the exercise, but also for 
the information gained in making exposures) judges his exposure by 
the appearance of the image on the ground-glass, after having pro- 
bably gone through a course of exposing by tables according to the 
time of day and month of the year, and suddenly finding he had 
unconsciously trained his eye to do the work in a far better manner. 

Next let him examine this same slide in the microscope and then 
with the naked eye, and take another one as far removed from it as 
possible in density of color, but still stained with logwood. Then 
let him give the same exposure that he had found correct in the 
other case, and using a normal developer see how far he is out and 
whether on the side of over- or under-exjHisure ; this he can tell by 
the rapidity with which the image comes out. By continuous 
practice in this way and the exj>enditure of a few dos^n plates the 
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studeut will soon get an idea of the proper exposure ; he can then try 
with a slightly higher power in the same way, and when he can 
make a fairly correct estimate of the time required for two or three 
logwood-stained specimens, selected at random and photographed 
with powers ranging from one-half to one-eighth inch, he may con- 
sider that he has made sufficient progress to try with orthochromatic 
plates. These plates are used with a color screen which cuts off a 
great deal more light than the eye can realize, and the exposure is 
rendered three or four times longer than before. Taking a logwood- 
stained specimen as before, to judge the image, and then replacing 
this by a slide of some microorganism stained with violet or purple, 
the difference becomes very apparent. These organisms are so 
minute they require high powers, and the one-eighth is the most useful 
dry glass for the purpose, but the one-twelfth oil immersion is often 
necessary. In using these high powers, after carefully focussing 
with the eye-piece, then removing it and placing the microscope in 
position, no image will be visible on the focussing screen ; it is, how- 
ever, only a little way out of focus, and a slight turn of the adjust- 
ment will bring it into view ; the screen must be carefully watched, 
as the image is in and out of focus in a moment. If on focussing 
down, that is toward the microscope, the image does not appear, 
always bear in mind the possibility of being within the focus and 
try back again, otherwise the lens will be brought in contact with 
the cover-glass, to its serious detriment. It will be seen from what 
has been said that exposure is only learned by practice, and the best 
thing to do is to go systematically to work and master it in the 
manner indicated. 

Dkveix)pers. 

There are so many different developers recommended by various 
people that the tyro is completely puzzled which to select, and will 
often try ouie after another without mastering any. In this work only 
two will be given, and they have been fully proved to be equal to 
any occasion and are easy to make and use. When the student has 
thoroughly tried these it will then be time for him to experiment 
with others if he is not satisfied. 

Pi/ro Developer. 

A. — Sulphite of soda crystals, pure .... 4 ounces. 

Metahisulphite of potash i ounce. 

Distilled water 32 ounces. 

Pvro 1 ounce. 
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Warm the distilled water and dissolve the soda and potash in it, 
then dissolve the pyro, and filter. 

If a good sample of pyro and pure soda are used, the mixture will 
have scarcely any color and will keep without deteriorating for 
many mouths. 

B. — Carbonate of Boda, pure (re-crj8tal I ized) . . 8 ounces. 
Distilled water 32 " 

Dissolve and filter. 

To use, take one ounce of A, one ounce of B, and four ounces of 
water. This is a normal developer and with proper exposure should 
require no restrainer. 

Hydroquinon Developer. (Carbutt.) 

A. — Distilled water 20 ounces. 

Sulphite of soda, pure (crystals) . . 4 " 

Sulphuric acid .1 drachm. 

Hydroquinon 360 grains. 

Potassium bromide 60 " 

Distilled water to make up to . .30 ounces. 

Warm the distilled water in a granite-iron kettle, add the soda 
sulphite and stir with a glaas rod until all is dissolved, then add the 
acid and stir, then the hydroquinon and keep on stirring until all is 
dissolved ; add the bromide and the rest of the water, and filter. 

B.— Caustic soda, in stick 1 ounce. 

Distilled water to make .30 ounces. 

Warm, dissolve and filter. 

To use the hydroquinon developer take one ounce of A, one ounce 
of 6, and four ounces of water. 

Developing the Plate. 

Either of the above developers may be used ; with pyro the 
images are formed more quickly and the process takes less time, if 
that is any advantage. 

Remove the dry plate from the back ; brush the film side lightly 
with a wide caniel's-hair brush, and place it in the developing dish. 

Pour the mixed developer over the plate with a rapid movement 
to remove bubbles, ro<»k gi^ntly and watch for results ; the image will 
soon appear and grow gradually, then apparently fade. 

Take the plate out of the developer and hold it up to the develop- 
ing lamp ; if the image is seen sharp, but black, turn the plate over 
and look at the back ; if then* are plain indications of the image, put 
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the plate under the tap and wash off the developer, and then immerse 
in the fixing solution : 

Hyposulphite of soda 4 ounces. 

Water 20 •' 

Leave in the fixing solution for a few minutes after all trac*e of 
white (silver) at the back has disappeared, then wash well under the 
tap and examine : if the development and exposure have been right 
a sharp, vigorous negative is the result. Place in water, frequently 
changed, for two hours, and tlien place in the rack to dry. 

If hydroquinon is used the development must be carried further, 
until all trace of the image is almost lost on looking down at the plate 
in the developer. Nothing but practice will teach a student to know 
when development has proceeded far enough, and he must bear in 
mind that a negative which is to be printed with bromide paper 
should not be developed as far as one which is to be printed with 
silver or platinotype, and one that is to be enlarged should be almost 
thin. 

RECX3RDING THE SPECIMENS. 

A note-book is a necessary article in this work. Every microscopic 
slide to be photographed should be marked in such a manner that 
it can be readily recognized ; this mark should be entered in the note- 
book with the date and subject ; then the plate and developer used, 
exposure, and size of diaphragm ; then the objective, with the mag- 
nification ; and finally, the result. 

The date and magnification should also be written on the label of 
the slide, and the negative should have the same scratched on the 
edge of the film as soon as it is dry ; it should then be placed in a 
paper envelope and the subject written on the outside. In this way 
there is never any difficulty in finding a negative at any time and 
referring it to the microscopic slide from which it was taken — an 
important consideration when the negatives begin to mount into the 
hundreds. 

PhOTOGHAPHING WITH THE EyE-PIECE. 

So far the oj)erations have been conducted without an eye-piece ; 
it is, however, possible to use the eye-piece and produce as good 
eftects, the magnification being, of course, immensely increased ; this 
method may, indeed, be used with advantage in some cases where a 
higher amplification is required by using a low power, such as a one- 
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half or four-tenths, and a No. 1 eye-piece ; there U great loss of light 
and consequently increased exposure, but there is no difficulty in get- 
ting the image on the focussing screen ; the rest is carried out in the 
same wanner as before. It is when a higher magnification than that 
given by a one-twelfth or a one-sixteenth oil-immersion without the 
eye-piece is required that the trouble begins, and this method cannot 
be used with an ordinary oil or gas lamp, as there is not light enough. 
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Spirilla and portiun uf vibrio. X HUD ('lirect pbulugnpbj. From the an 
specimen u Pig. bt>. 



With the oxy-hydn^n light the image can be seen on the focussing 
screen, but is very difficult to focus sharply, as the ohjects an- so 
magnified that thoy do not show out sharp and clear as with lower 
amplification ; the exposure ia not so much iucrea.sc<l as might have 
been expected. 

Fig. 59 shows spirilla magnified 2100 diameters ; thei^e were taken 
on a Tailfer & Clayton plate, densitometer 23, with an exposure of 
thirty-five seconds. The reproduction docs not bring out the fiagella 
well, which are shown in the negative not only on the spirilla but 
on the end of a vibrio. The objective used was a onc-twelt'th oil- 
immersion, made l>y Powell & Lealand, wiih the Xo. 1 eye-piece. 
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Apochromatic Objectives. 

A great deal has l^een said in favor of these glasses of late years, 
and some observers seem to think no photography can be done with- 
out them ; they are expensive, and so far, in the author's hands, have 
never yielded results in any way superior to those obtained with the 
ordinary oil-immersions. All the illustrations in this work have 
been made from negatives taken with the ordinary lenses, and they 
were used in preference to the apochromatics ; the results may be left 
to speak for themselves. The one thing necessary in a lens for 
photography is that it should have a flat field, aud of all the low- 
power lenses the four-tenths of Messrs. R. & J. Beck's first-class 
series is the best ; the new oil-immersion lenses of Powell & Lealand 
and Reichert — that is, those of the cheap series — ^are magnificent 
lenses for this work. They have no correction -collars, and the 
student is better without them, as it requires a long time to train 
the eye to their use. 

The Bausch & Lomb Optical Company's one-fifth professional 
series is a capital medium power for this work. 
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PRINTING PROCESSES. 



Prints may be made from the negatives by several methods, but 
these are not all suitable for photographs taken with the micro- 
scope ; for instance, the platinotype, which gives such beautiful results 
when used for printing from a vigorous negative of a landscape, is 
quite useless for the reproduction of a microscopic object, owing to 
this process not giving a sharp image on the surface of the paper. 

Printing on Albumenized Paper. 

This is the ordinary method used by portrait photographers, and 
gives fairly good results when used to print from a negative taken 
with the microscope. This paper can be bought ready sensitized, 
and then only requires to be cut to the proper size. In doing this 
some care should be exercised in folding the sheet to have as little 
waste as possible. The printing is done by contact ; the n^ative is 
placed in a printing-frame, face upward, and the paper laid on it face 
downward ; the two are brought closely together by the pressure of 
the springs on the hinged back of the printing- frame. 

The printing- frame is now placed in the daylight, where it can 
receive a diffused light and where no shadows from surrounding 
objects can fall on it. If the negative be very dense it may lie 
printed in direct sunlight, but great care must be taken that the 
process is not overdone ; thin negatives are better printed with a 
sheet of tissue paper or a ground-glass over them. 

The printing must be carried on until the print appears to be a 
great deal too dark, as it loses much of its color in the subsequent 
operations. 

As soon as the print is finished it should be placed in a box where 
no light can get to it until all that it is intended to make are finished, 
then the whole should be toned and fixed. 

Before toning, however, the prints sh ould be trimmed ; this is 
done with a glass form of the required size ; it is as well to have 
two or three of different sizes on hand, as the prints are always 
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better if any part out of focus or otherwise not desirable is cut away, 
and some prints will therefore require a smaller form than others. 
The print is laid face upward on a slab of plate-glass and the form 
laid on it so as to include the best part ; a sharp knife is now drawn 
along the edges, the form being held firmly with the left hand, and 
only the part of the print under it is left ; in this way a smaller 
sur&ce is left for toning, and the print can be mounted as soon as it 
is washed ; if not trimmed, it would have to be dried and then again 
wetted. The trimming can be done by weak daylight without 
injuring the print, but it should not be left too long in even this. 

When all the prints have been trimmed they are ready for 
toning. 

They are now placed in a large dish of water, in which they are 
kept movuig, separate from one another ; after remaining in this for 
about ten minutes they are taken up singly and placed in another 
dish of water, to which a small quantity of carbonate of soda has 
been added ; this is necessary, as the ready-sensitized paper is gen- 
erally acid ; they are kept moving in this, and then after about the 
same time removed to a third, and then a fourth water; they should 
now be of a brick-red color. 

The chloride of gold used in toning prints is usually sold in tubes 
or small bottles containing 15 grains. The best plan is to make up 
a concentrated solution with this amount of gold, as it can be kept 
for a long time and is always ready for use. 

This is made in the following manner : 

Chloride of gold 15 grains (1 tube or bottle). 

Acetate of soda 1 ounce. 

Distilled water 15 ounces. 

Weigh out the acetate of soda and dissolve it in the water ; then 
break the tube, by filing a notch in it, into the solution, and then 
filter. 

To UsK THIS Solution. 

Count the number of prints to get an idea as to how many sheets 
of pajjer there are to be toneil, and take 1 ouuce of the toning solu- 
tion and 5 ounces of distilled water for every sheet of paper. 

Use one tray for toning and for no other purpose, and see that it 
is well washed after every operation to remove greasy deposit on its 
sides. A papier-mache tray is the best for this purpose. Pour in 
the toning solution, and then immei'se the prints and keep them 
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moviDg ; do not put in too many, four or five will be quite enough 
if there is plenty of solution, so that they can be kept moving over 
one another ; the light must be sufficient to enable the operator to 
realize the changes in tone that take place, but it must not be too 
strong. It will take from ten to twenty minutes to tone a print, and 
when finished it should be of a rich purple or brown color. 

As each print is finished it is removed from the toning tray to one 
of clean water. As soon as all are finished they are washed for a 
few minutes and then put in the fixiug-bath. The fixing-bath con- 
sists of a solution of hyposulphite of soda in the proportion of 
1 ounce of the salt to 5 ounces of water, and this should be slightly 
alkaline. The prints are placed in this solution and kept moving, 
and require from fifteen to twenty minutes to complete the operation ; 
they are then taken out and washed. 

This final washing requires to be done thoroughly or the prints 
will fade. It requires six hours to wash them completely and as 
many or more changes of water. If at every change the prints are 
taken out and laid flat, face downward, on a piece of plate-glass, and 
dried with a sponge as much as possible before they arc put in the 
next water, they may at the end of six hours be considered quite 
free from hypo. 

They are then laid Ijetween sheets of clean white blotting-paper 
and left to dry under slight pressure. 

If they are to be mouuted at once they are taken from the last 
water and placed on a piece of plate-glass, face downward, one above 
the other in a pile, and slightly dried with blotting- pa])er. The top 
one is then pasted on the back with mount ing-])aste, a corner is 
lifted with a small spatula, and the print taken oiT and laid in 
position on the canl an<l dabbed all over with a soft handkerchief 
until all unevenness is removed and it is adherent throughout ; the 
forefiuger is then drawn along the edges to fix them firmly, and it is 
set aside to drv. 

Thev can then be burnisheil in the usual manner. 

Ready-sensitized |)aix?r should be placed in a light-tight tin, where 
it will keep for many months. 

Printing on Bromide Paper. 

This paper is inanufacture<1 by the Kastman Co., luM-hi'ster, N. Y. 
It is used in c-ontact in the same manner as the albumenizoil ))a])er 
but the printing is done by artificial light, (raslight is the best for 
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this purpose. This paper is the most useful to the photographer 
with the microscope, as the process is simple and can be done at any 
time. The results are also very good when once the few difficulties 
which exist have been overcome. 

The author uses this paper almost entirely for printing, and espe- 
cially for purposes of reproduction by a mechanical process. Where 
the dark-room is furnished with gas the light may be considered a 
fixed quantity, as the same burner will always be used. When, 
however, a lamp is used, it should always be turned up as nearly as 
possible to the same height, so that the amount of light may be 
nearly the same. A Rochester duplex lamp gives a good light, and 
if this is turned up until a faint black ring is seen at the upper part 
of the opal shade and the shade then removed, the light will be as 
nearly as possible uniform each time it is used. With a fixed 
amount of light the difference in exposure is caused by the varying 
density of the negatives, and this can only be judged by practice. 

The bromide paper is made of two qualities, thick and thin ; the 
thin, marked A, is the best to use when the print is to be mounted 
on a card ; the thick, marked B, can be used unmounted ; both these 
have a smooth surface. A third kind, marked C, has a mat surface 
and is not adapted for this purpose. 

These papers are sent out in one-dozen packets of any size, and 
they must only be opened in the dark-room in red light, to which 
they are not sensitive. 

In making exposures with this paper a certain distance from the 
light should be determined on and adhered to ; the author has found 
that three feet is the best distance to hold the printing-frame from 
the light, and at this place a hook should be placed in the wall at 
the height of the eye on which to hang a watch. In printing on 
bromide paper it is better to have only that part of the negative 
printed which shows to the best effect; to do this masks are required; 
the easiest way to make them is by taking a piece of thin cardboard 
the size of the negative and cutting out a circular or rectangular 
opening in the centre. These openings may vary in size, and several 
cards should be prepared with openings of different sizes and shapes. 
It is a good plan also to make some with the openings out of centre 
— from one-half to one inch nearer one end than the other; with 
these, certain parts of a negative that show what is wanted may be 
picked out. These cards should be blackened on one side. A certain 
numW of printing-frames are then taken, and first the proper mask 
for the negative placed in each ; on this the negative is put with the 



PRINTING PROCESSES. 305 

film upward, and on this the paper with the sensitive side down. 
Some have a difficulty in deciding in the dark which is the sensitive 
side of the paper; by laying the paper on the hand or on the table 
it will be found to curl slightly with the sensitive surface inward ; 
remembering this removes any chance of mistake. It is better to 
place a rubber or felt pad on the paper in the printing- frame Ixjfore 
the back is put in place, as this prevents any light from passing 
through the joint of the back, to the pajKjr. 

It is l)etter not to put too many negatives in the frames at once, 
as it is difficult to remember each one, and they genenilly vary in 
density and require a slightly different exposure ; those exposed at 
one time should be as nearly as possible alike Jis to density and then 
the operation is simplified. 

The printing- frames should l>e placed on the table face down- 
ward, so that they can be readily taken up, and they should be cov- 
ered with a black cloth ; they can then be takeu up one by one and 
exposed and replaced under the black cloth without turning out the 
light, which, of course, is not turned up until all is ready for making 
the exjKxsure. It is difficult to give any idea as to the time rec^uired ; 
with an ordinary gas burner at a distance of three feet, and ordinary 
negatives, the exposure varies from forty to sixty seconds. 

As soon Jis all the frames have been exposed the pajH»rs are ready 
for development. This may Ikj done with ferrous oxalate or with 
hydr(K[uinon. The manufacturers recommend the ferrous oxalate 
develo|KT, for which they give the following formula : 

No. 1. 

'Oxalate of ixitash 1 |)ouii<l. 

Hot water 4s ^luiu'e;*. 

Ai^tic iw'ul . .'I (Inu'hmi!. 



N 



• I. 2. 



rrotogulphate of iron I |M»un<l. 

Hot water :52 ouiiceii. 

Aitftio aci«i (or citrif ami i ouihm-i ... J (iraoiiin. 



N 



U. -1. 



liroiiiiilc of iM>tai*&inin 1 ouix'p. 

Water I quart. 

These solutions must Ixi kept separately and only mixe<i for im- 
mediate u>e. 

To Develop. 

Take of No. 1, six ounc-es ; Xo. 2, one ounce; Xo. 8, one-half 
drachm. 

Mix in a ^ra<luate in the onler given and u*e cold. Remove a 

•JO 
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paper from the printing-frame and place it in a papier-mache tray 
of the proper size ; hold it with the left thumb-nail at the extreme 
edge and place under the tap ; let a light stream of water run over 
the paper, holding it in a slanting direction to remove bubbles, for a 
few seconds; then fill the tray and let the paper soak until it is limp ; 
this will take a minute or two ; then pour off the water and flood the 
paper with the developer. The image will soon make its appear- 
ance, and when it is sufficiently developed, w^hich is judged by its 
black and vigorous appearance, pour back the developer into the 
graduate and flood the paper with the clearing solution, which is 
made by adding 1 drachm of acetic acid to 32 ounces of water; allow 
it to soak in this for one minute, then pour off* and apply a fresh 
portion ; repeat the 0|>eration a third time and then rinse in pure 
water. 

Then immerse in the fixing solution for ten minutes. The fixing 
solution is made by dissolving 3 ounces of hyposulphite of soda in 
16 ounces of water. After fixing wash thoroughly for two hours, 
frequently changing the water, and then hang up to dry. Use fresh 
developer for each* batch of prints, but a number may be developed 
with the same solution at one time. 

To* dry the prints, the spring clothes-pegs are very handy, those 
having a hole in one side, as they can be hung on nails driven into 
the shelves around the dark-room and are then always ready for use; 
a corner only of the print is inserted, which will be taken off when 
the print is trimmed. In developing prints with ferrous oxalate, 
one ti*ay should always be kept for the purpose, as the slightest trace 
of pyrogallic acid will causq^a stain ; the same is caused by hyposul- 
phite of soda ; and the hands should always be washed after immers- 
ing a print in the fixing-bath before the next is taken out of the 
printing-frame for development. 

The clearing solution is used to prevent precipitation of the iron 
from the developer in the fibre of the paper; as soon as the prints 
are dry they must be trimmed; they are then ready for mounting. 
They must be slightly damped and then pasted on the back and 
placed on the card ; they must not be rubbed to get them flat, but 
dabbed all over with an old handkerchief. 

Mounting Paste. 

Coignet's gold-label gelatine .... 4 ounces. 

Water 16 " 

Glycerin 1 ounce. 

Alcohol 5 ounces. 
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Cut the gelatiD into small pieces, put it iuto the water, ami wann 
until it is all diss«3lved : then add the givcerin and lastly the aloohv^l. 

In printing with bromide paper the strength of the develojvr 
must be varied acLi»rding to the negative, as with this jiajvr can K* 
done what cannot be done with silver paper — that is. the making ol' 
g^Kxl prints fmm intensely dense negatives or those that ap^^ear to he 
hopelessly thin. 

To do this, the exposure as well as the strength of the developer 
must be varied to suit the conditions. The projHmiou of iron to 
oxalate must be varied from 4 of oxalate to 1 of in>n to S of oxalate 
to 1 of in»u. 

With a lianl, dense negative that, if printeil in the usual manner, 
would give tin) marked contrasts, a longer ex|>iisun» and a weak 
develoj)er should be uscil, while the bromide shouKl lie left out 
altogether. 

On the other hand, a thin negative with plenty of detail, which 
would, in the onlinary manner, have no white in the print, should 
be given a short exix>iure, with a strong develojier an<l an inoreaseil 
amount of bromide. Within these extremes then* are manv varia- 
tious, to be learned only by practice, the inference, of course, being 
that every negative should be matle exactly to suit a normal devel- 
o|x^r ; this, unfortunately, is an im|>ossibility in the mi>st exiK^riencetl 
hands. After a time, however, especially when working on one line 
of subjects, comjwrative uniformity is easily attaineil. 

The student should never go from one make of plates to another 
or from one developer to another in the vain hoi>e of finding a n\val 
road. All makes of plates are good, except thi>se which are so Iwdly 
cut that one or two out of a packet will not go into the l>ack : such 
a make should \ye rejected once for all. If it is not worth the 
maker's while to cut the glass true, it is not worth his while to ytay 
much attention to the manufacture of the emulsion with wliich it is 
coated. 

Developing Bromide Prints with IIydroqimnon. 

The developer given for plates may l)e use<.l for bromide prints 
equally well, and in the same manner as the ferrous oxalate, with 
the exception of the clearing solution, which is not rei|uireil. When 
the pa{wr is remove<l from the printing-frame it is place*! in the 
tray, held under the tap, and soakeil till limp as l>efore. It is then 
flooded with the develo|>er, and the development of the imagt* 
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watched. This does not appear so quickly as with ferrous oxalate, 
neither does it progress as quickly after it appears, thus giving time 
to decide when the beat effect has been produced. In this it is 
decidedly superior to ferrous oxalate, and the results are quite as 
good, if not better. By varying the strength of the developer and 
the exposure, negatives of varying densities can be made to produce 
as perfect prints as with ferrous oxalate. After the image is suffi- 
ciently developed, the print is simply washed in plain water and then 
immersed in the fixing solution, thus saving the time required to clear 
when the ferrous oxalate developer is used. It is im])ortant that 
the first print should be properly timed, as after the developer has 
been used it becomes slower in its action. After using, it should be 
poured into a separate graduate ; it can then be used in any case 
where over-exposure is suspected or where there is uncertainty. If 
the print has been over-exposed it can be completely develoj)ed with 
the used or old developer, while if not, this can be poured off and 
fresh substituted. In this way, with care, prints that have received 
a good deal too much exposure may be saved. 

Where the student wishing to practise photography with the 
microscope possesses no knowledge of ordinary photographic manipu- 
lations, he should always go to some photographer and get a few 
lessons in developing a negative and printing from it before attempt- 
ing the work by himself; this will give him a fair start. 

Let everyone trying this fascinating work do so with humility, and 
consciousness that if things go wrong the fault probably lies with 
himself. This may be in so many directions — such as want of 
cleanliness in the work, carelessness in making solutions, or a num- 
ber of other things — that every worker should and must realize it 
unless he is afflicted with that dread disease — caput tumt'fadum. 



CHAPTER XLIV. 

ON PHOUXJRAPHING SPECIMEXS OF DISEASED TONDiriOXS. 

There art a nixniU-r of i>:<i?«>ns why phot«>jr:i|>{iy ^h«.*uUi l^ otil- 
izttl t«> put •"•n rMr»nl tiit- •lilR-nnt t^iaiiire;? pn.nlu^t-^l hv tiisttis^^ whk-h 
can lie ^♦T-n with ih^* nak*^! irv^-. Tht- n:?iial nu'th««l is to make a 
pn.*|Kirati«.»Q of th»- «l:-''asr»l part an*! pla«t:* it in a irlasc* jar •"« the shflf 
of a miL5*-um. Thtr «Iniw^<ifks ti» thi-? mtthi-l are numenxis : in the 
firjt pla«* th»- pniT^s L* a very expnttiive one : tht- jars, e^ptinally ti>r 
lar^' sp€i:ini«*ns. •-•>ftin;^ ?•> mu«*h tltat in a •"•>nijKirati\*ely short lime 
the «>uthiv f**T thL? itr-ni aloni^ Uii^nu'S a f<>nui<iaMe one; then the 

m 

Spirit is aL?*> t-xp»-ttsi\>. as it is rY>ntinuaIly evapi^nitini: with even the 
best pngeiMt- Qi»:^h««l of s-?alin;r. an«l has to W n-newtil. Chani!«i of 
temperature are aLs«» liahl*- ti» hrmk hirir*.' jars, an«l it is n«» unii^mnK>a 
experiewe tM fin«K att»-r a su*M»-n fall of the themiiinit-ttiT, one i^r two 
jars in whii-h th»=- U>tt«'»nb? haw rraekeil otf, awl this tl^-s n«< show 
until the jar is lift*-«l otf'th^ shelf. Tli^-n, a^rain. the 1<<ns l»y ex-aptra- 
tion mast lie* niad»- iri-.*!. ami this net-es^itat^-s a man -spci-ially detailrti 
to l<x»k aft*T tills work : when this is n«:4 tlone it U-i-omt-s simply a 
quf-stion of time wh»-n the prepuratii.>n will U.T-um** ilri*-*! up an<i 
ruint<L 

Any organ, n^-w -^pi^iih. or atf*5tMl liml» '-an 1»- ph«»t<>jTaplh<l at 
omv on n*moval fr**ni the U>lv. an«l tlii-i i-m U/ tl«»ne either of i\t^ 

m 

exa«l sizT' in th»* natural «-i>n<lition, or snuilkr. if -^i •K-sir*^!, an«l whvn 
on<T* the ne-jrativ*' lut-i U-^-n ma«le any numU-r ••f prints ♦■an 1^ taken 
fn^m it. A s*-t of ih^-s*- in ??inipK- «xik fram»s i-an \^ hunj art>un«I 
the walls of a r->ni : ili»-v an* tli»-n nmlv f»r iaspiiti«»n at anv time, 
whil»' other prints ••in l** iiS"«l l»y tli»- If-etunrs. «ir rnlarj>-m» nts ma«Ie 
for ela-is pfirpr--?. Tii»* print- shtMiM !>• iii:i<l-i»n platin'»typ- [wpr. 
whieh is th«* m«»*t pTnian-nt pn»i-^* kn<>un. an«I tli*-y t-an ^•■ n.I.'n^i 
a little by han«l V* t!in»w up ••^•iiie of tli*- jwrt'-. In thi* way th» \*^11 
of a nwm <-:in !»• ••!i»s*-ly «iiv»r»'«l with print- of •li-^^L-**! •■••n«l:r:«ns, 
whieh. if w»*ll «l«»n*-, will -how i-V'-n riH»n- than a -p-rit pr» ptiratN-n of 
tlie same eiin«liti«>n. an*i wh»n on'i- nia«l»- ih»-v n-ijirr* n-- :"':r:'r.- r ••'::- 
lay or tn.»uM»'. iS-*- fn»nt:-pi»'»'»M 
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the extension of the camera bellows, and it will require stopping 
clown when there is a cavity in the object to Ix) photographed. 

Plates and Developer. 

The same plates tliat have bet»n used in microscopic work can and 
should l)e uswl for this purpose, unless the student is a skilled pho- 
to^rapluT, and the two developers given are admirably adapted for 
the work. 

Printing. 

Platinotyjx* pajxT is undoul)t(Klly the In^t for this class of work ; 
it is practically permanent ; the process of manufacture gives softness 
and depth to the picture, and it is c^asily colored. 

This paper is printcxl by daylight, but the image is only faintly 
outliiUHl and rc^juircs further development ; the paper is procured 
rc»a<ly sensitiz(Ml and cut into sheets the desired size. There is one 
jK)int in regard to this papiT whic»h must b(» rem(»mlH»recl, and that is 
its sensitiveness to damp ; it must 1k» kept absolutely irea from moist- 
ure. For this purjK)se the company sell tin tul)es having an arrange- 
iiK'Ht in the bottom where juslK»stos soakcnl in calcium chloride is 
placed ; this absorbs any moisture, and when stitunited mn Ixi dricxl 
out in an ordinary oven ; when thc^j* tubes are used this paper will 
keep ibr many mcmths. 

To judgt^ when the paper ha.s biH'U exposinl to the liglit for a suffi- 
cient length of time recjuin^s practice*, and the time varies with the 
negative and the light. 

For a gen<Tal rule, the image shoul<l Ik? al)out what would Ixi called 
in a silver print a gocxl deal under half printed. 

The paper should always Ije covered with a rubber |Kid in the 
printing-frame. 

It is al)out tliRH? times as sensitive as silver i>aper, and mitst not be 
ex|K)sed to dircict daylight. 

Devei/)ping Platinotvpe Prints. 

The developer consists of an aqu(H)us solution of pure oxalate of 
potash, whi<*h must Ik? neutral ; this solution must Ik* a saturatc^d one 
in the cold stiite. 

Some writers stiite that it should 1k» n»ndered slightly acid with 
oxalic acid. 
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Thev are then trimmed and mounted in the usual manner. 

No mention has l)een miule as to the direction of the light or the 
particular apparatus to be used in photographing these morbid con- 
ditions, as in every case this will vary with the surroundings ; the 
only point to be ol>served is in tlie illumination, which must be uni- 
form, and tliis is obtainwl by the use of screens or mirrors. In cases 
wliere a cavity exists in the specimens, a mirror suitably placed will 
illuminate it ; in others, where the light comes from one side, a piece 
of white linen held up at a proper angle will give uniform light. 
These are points difficult to describe, but easy to arrange. 
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ACHROMATIC condenser and sub- 
stage, 21 
Actinomycosis, 278 
Acute hepatitis, 258 

inflammation, 127 

miliary tuberculosis, 217 

pneumonia, 212 

suppurative nephritis, 245 

yellow atrophy of liver, 251 
Adenoma, malignant, 180 
Adenomata, 175 

Agar-agar cultivation medium, 92 
A^ar gelatin cultivation medium, 92 
Air- passages, chronic inflammation of, 

209 
Alveolar sarcoma, 1G2-170 
Amyloid concretions, 145 

degeneration, 139 
of the liver, 254 
of the spleen, 2G1 

kidney, 245 
Anal polypi, 151 
Angiomata, 160 

cavernous, 160 
Animal, mode of injecting, 65 
Apochromatic object-glass, 27 

objectives, 300 
Apparatus for injecting tissues, 63 

required in bacteriological work, 
79 
Arteries, calcification of, 201 

diseases of, 200 

histology of, 200 

hyaline degeneration of, 200 

syphilitic changes in, 201 
Artificial tuberculosis, 228 
Aspergillus, 285 

fumigatus, 285 

glaucus, 285 

niger, 285 
Atheroma, 204 

BACILLI. 283 
Bacteria, 281 

forms of, 282 
Berlin-blue, formula for, 62 
Bichromate of ammonia solution, 33 

of potash solution, 33 
Bile-ducts and bloodvessels, mode of 
injecting, 66 



Biliary cirrhosis of the liver, 256 
Binocular microscope, 28 
Bladder, papillomatous growths of, 174 
Blowpipe, gas, 84 
Borax-carmine stain. 45 
Breaking down and remounting old 
• preparations, 59 
Bromide prints, developing of, with 

hydroq^uinon, 307 
Bronchitis, fibrous, 214 

plastic, 214 
Broncho-pneumonia, 210 

CALCAREOUS degeneration, 140 
Calcification of arteries, 201 
Camera, 289 

Canada balsam and benzol mounting 
fluid, 57 
and xylol mounting fluid, 57 
chloroform, and turpentine 
mounting fluid, 57 
Cancer, encephaloid, 183 
hard, 185 
scirrhus, 185 
withering, 185 
Capillary nsevus. 160 
Carcinoma, 175 

encephaloid, 175 
scirrhus, 175-185 
Carcinomata, malignancy of, 194 
Carmine and indigo-carmine stain, 49 

gelatin, formula for, 63 
Cartilaginous change in myeloid sar- 
coma, 168 
growths, 156 
Caseation, 143, 144 
dry, 144 
moist, 144 
Catarrhal pneumonia, 210 

disseminated, 216-221 
Cavernous angiomata, 160 
Chondroma, 156 
Chromic acid mixture, 31 
Chronic endarteritis. 203 
inflammation, 129 

of air-passages, 209 
interstitial nepatitis, 255 

nephritis, changes of blood- 
vessels in, 243 
nephritis, 242 
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Chronic nephritis, following acute, 240 
Circulatory organs, diseases of, 196 
Cirrhosis of the liver, 255 
Cirrhotic kidney, 248 
Cloudy swelling, 134 
Cochineal stain, 45 
Colloid degeneration, 136 
Color screens, 292 
Columnar epithelioma, 175-180 
of the liver, 182 
of the rectum, 182 
Compound microscope, 18-23 
Congenital cysts of kidney, 247 
Cord and brain, sclerosis of, 272 
Corpora amylacea, 145 
Correction collars, 28 
Cover-glass preparations, mounting of, 

121 
Cover-glasses, 54 

mode of cleaning, 55 
Croupous pneumonia, 212 
Cultivation dishes, 85 

media, 88 
Cultivations, plate, 95 

test-tube, 97 
Cutting sections, 36 
mode of, 36 
Cystic disease of kidneys, 246 

DAMMAK varnish, mounting fluid, 
57 
Degeneration, 134 
amyloid, 139 
calcareous, 140 
colloid, 136 
fatty, 138 
fibrous, 141 
hyaline fibroid, 141 
lardaceous. 139 
mucoid, 153 
Derivation of organs from epiblast, 146 
from hypoblast, 147 
mesoblast, 147 
Developers, 296 

Developing photographs, mode of, 305 
Dilute spirit, 33 
Diplococci, 282 
Dirty spirit, disposal of, 73 
Diseases of circulatory organs, 196 
of kidney, 237 
of liver, 250 

of lymphatic glands. 263 
of nervous system, 268 
of tongue, 265 
Dishes for cultivation, 85 
Disseminated catarrhal pneumonia, 

216-221 
Double stain for sputum, 118 
staining, 48 

fluid, carmine and indigo- 
carmine, 49 



Double staining fluid, indigo-carmine 

and vesuvin, 50 
picro-carmine and ani- 
line colors, 50 
and logwood, 48 
Dry caseation, 144 

EMPHYSEMA, 214 
Encephaloid cancer, 183 
carcinoma, 175 
Endarteritis, chronic, 203 
obliterans, 208 
syphilitic, 202 
Endocarditis, acute, 198 

chronic, 199 
Epiblast, derivation of tissue from, 146 
Epiblastic and hypoblastic growths, 

147-174 
Epithelial new growths, 174 

Eapillomata, 174 
^ elioma, columnar, 175-180 
squamous, 175-176 

formation of secondary new 
growths in, 180 
Epulis, 149 

fibrous, 149 
sarcomatous, 149 
Examination of fluids containing mi- 
croorganisms, 107 
of microorganisms in the living 

state, 106 
of sputum, 115 
Experiments on animals, 100 
Eye-piece, 23 

FALLOPIAN tubes, papillomata of, 
174 
Fatty degeneration, 138 
of heart, 196 
of liver, 250 
infiltration, 137 

of heart, 196 
liver, 250 
tumor, 155 
Feeding animals with disease-produc- 
ing substances, 104 
Fibroid phthisis, 230 

set up by dust inhalation, 232 
set up by morbid changes in 
lungs, 230 
uterine, 160 
Fibroma molluscum, 149 
Fibromata, 148 
Fibro-sarcoma, 173 
Fibrous bronchitis, 214 
degeneration, 141 
of heart, 197 
epulis, 149 

growth in mammary gland, 152 
nasal polypi, 149 
tumors, mixed, 153 
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Filter, hot-water, 84 
Flasks, 85 

Fluid cultivation media, 88 
meat broth, 88 
infusion, 88 
Fluids containing microorganisms, 

examination of, 107 
Freezing microtome, 37 
Funnels, 87 

GAS blowpipe, 84 
regulator, 82 
Gelatin cultivation medium, 91 
Gentian- violet stain, 46 

for microorganisms, 108 
Glandular carcinoma and sarcoma, 
histological ditferences be- 
tween, 195 
carcinoma, development of sec- 
ondary growths in, 198 
formation of secondarv 
growths in, 191 
carcinomata, 183 
Glass rods, 87 
tubing, 87 
Glioma, 162 
Gram's method of staining tubercle 

bacilli, 120 
CJranular kidney, 248 
Granulation tissue, 132 
Growths, cartilaginous, 156 

epiblastic and hypoblurttic, 147 
mesoblastic and connective tissue, 

147 
warty, 174 

H HEMATOXYLIN stain, 43 
Hard cancer, ISo 
Hardening of tissues, 31 
Heart, 196 

fatty degeneration of. 196 
infiltration of, 196 

fibrous degeneration of, 197 

valvular <iisejise of, 1!»S 
Hemorrhage into lungs, 233 
Hepatitis, acute, 2.')S 

chronic interstitial, 255 
Heubner's di.sea.se, 202 
Histology, morbid, 125 
History of cases, nuMie of taking. r»9 
Hodgkin's disease, 171 
Hot-air sterilizer, 81 

-water filter, 84 
Hyaline degeneration of arteries, 200 

fibroid degenerati(m, 141 
of liver, 257 
Hvdatid disease of liver, 259 
Hyperplasia, 132 
Hypertrophy, 132 

HvfM>blast, derivation of tissues from, 
'147 



ILLUMINATION, photographic, 
291 
in microscopic work, 29 
Immersion lenses, 26 
Incubation, 81 
Indigo-carmine and vesuvin stain, 50 

stain, 45 
Infiltration, fatty, 137 
Inflammation, acute, 127 

chronic, 129 
Injection apparatus, 63 
Inoculating test-tubes, mode of, 98 
Inoculation of animals, subcutaneous, 
100 
material for, 103 
Interstitial hepatitis, chronic, 255 
nephritis, 242 

changes of bloodvessels in 
chronic, 243 
Iodine-green stain, 46 
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ARS for museum, method of seal- 
ing, 73 



KELOID, 152 
Kidney, amyloid, 245 
cirrhotic or granular, 248 
congenital cysts of, 247 
cystic disease of, 246 
large red, 248 
1 white, 248 

small red, 248 

LAUDACEIN, 245 
Lardaceous degeneration, 139 
Large red kidney, 248 
\ round-celled sarcoma, 162 
I spindle-celled sarcoma, 164 

white kidney, 248 
Leio-myomata, 159 
Leprosy, 275 

ettects of, on adipose tissue, 276 
on larynx, 277 
on liver, 277 

on mesenteric glands, 278 
on nerve-trunks, 277 
on skin, 275 
on tongue, 277 
Leucoma, 2f>5 
; Lipoma, 155 

Liver, acute yellow atrophy of, 251 
amyloid degeneration of, 254 
biliary cirrhosis of, 256 
cirrhosis of, 255 
columnar epithelioma of, 182 
diseases of, 250 
fatty, 250 

changes in, due to iodoform, 

2;32 
degeneration of, 2oO 
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Liver, hyaline fibroid degeneration of, 
257 
hydatid disease of, 259 
passive congestion of, 258 
Lobar pneumonia, 212 
Lobular pneumonia, 210 
Logwood stain, formula for, 42 
Lump jaw, 278 
Lungs, hemorrhage into, 233 

syphilis in, 232 
Lupus erythematosus of tongue, 267 

vulgaris of tongue, 267 
Lymphatic glands, disease of, 263 

chronic 'fibrous changes in, 
263 
Lymphatics, injection of, with cold 

solution, 67 
Lymph-adenoma, 171 
-sarcoma, 162-171 

MALIGNANT adenoma, 180 
Mammary gland, fibrous growth 
in, 152 
Material for inoculation, 103 
Meat broth cultivation media, 88 

infusion cultivation media, 89 
Melanotic sarcoma, 162-169 
Membranes of cord and brain, 270 
Meningitis, tubercular, 274 
Mesoblast, derivation of tissues from, 

147 
Mesoblastic or connective - tissue 

growths, 147-149 
Methyl-blue stain for microorganisms, 

109 
Micrococci, 282 
Microorganisms, 77 

examination of, in living state, 106 
gentian -violet stain for, 108 
methyl- blue stain for, 109 
microscopic examination of, 106 
mounting fluid for, 121 
permanent stained preparations 

of. 108 
preparation of cover specimens, 

of, 110 
Spiller's purple stain for, 109 
Microscope and accessories, 18 
Microscopic examination of microor- 
ganisms, 106 
photographs, recording of, 298 
photography, 287 
work, illumination in, 29 
Microtome freezing, 37 
Roy, 38 
Williams, 38 
Mixed fibrous tumor, 153 
Moist caseation, 144 
Morbid histology, 125 
Mother's mark, 160 
Moulds, 284 



Mounting fluid for microorganisms, 
121 
fluids, 55 

Canada balsam, chloroform, 
and turpentine, 57 
balsam and benzole, 57 
and xylol; 57 
large sections, 60 
of cover-glass preparations, 121 
paste, 306 
Mucoid degeneration, 153 
Mucor mucedo, 285 
Mucous nasal polypi, 149 
Mailer's fluid, 32 
Myeloid sarcoma, 162-165 

cartilaginous change in, 168 
Myoma, 154 
benign, 154 
recurrent, 154 
Myomata, 159 
i Myxo-sarcoma, 155 



N^VUS, capillary, 160 
Nasal polypi, 149 
fibrous, 149 
mucous, 149 
Necrosis, 144 
Nephritis, acute, 237 
diffused, 237 
suppurative, 245 
chronic, following acute, 240 
interstitial, changes in blood- 
vessels in, 243 
or interstitial, 242 
Neoplasms, 146 
Nerve cells, 269 

Nervous system, blood and lymph 
vessels of, 270 
degeneration of, 270 
diseases of, 268 
syphilis of, 272 
tuberculosis of, 273 
Neuroglia, 269 
Neuromata, 161 
New growths, 146 
Non-striped muscle tumors, 159 



OBJECr-GLASS, 24 
apochromatic, 27 
high and low powers of, 28 
Objective, 24 

high powers of, 26 
low powers of, 24 
medium powers of, 25 
Ophthalmic specimens, mode of pre- 
paring, 74 
Organ, mode of injecting, 66 
Osmic acid solution, 34 
Osteomata, 159 
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PAPILLOMATA, 174 
epithelial, 174 
Pathological laboratory, management 

of, 68 
Penicillium glaucum, 285 
Permanent stained preparations of 

microorganisms, 108 
Phosphorus poisoning, 251 
Photographic apparatus, 288 
u»e of, 294 
illumination, 291 
printing on albuminized paper, 

on bromide paper, 303 
processes, 801 
Photographing specimens of diseased 
tissues, 309 

with the eye-piece, 298 
Photography, exposure in, 295 

microscopic, 287 
Phthisis, fibroid, 280 

fistula-in-ano in, 234 

pulmonary, 22G 
Picric acid solution, 34 
Picro-carmine and aniline stains, 50 
and logwood stains, 48 
stain, 44 
Plasma cell, 133 
Plastic bronchitis, 214 
Plate cultivations, 95 

developing the, 297 
Pneumonia, acute, 212 i 

catarrhal, 210 

croupous, 212 

disseminated catarrhal, 216-221 

lobar, 212 

lobular, 210 
Polypi, anal, 151 ' 

nasal, 149 
Polypus, 159 

Potato cultivation medium, 89 
Practical bacteriology, 77 
Preparation of tissues for examina- ' 

tion, 31 
Pulmonary phthisis, 226 



REFERENCE, works of, 286 
Kectum, columnar epithelioma 
of, 182 
Reichert's thermo-regulator, 82 
Reticular miliarv tuberculosis, 216 
Rodent ulcer, 178 
Rosanilin hydrochloride stain. 47 
Round-celled sarcoma, 162 
large, 162 

small, 162 ■ 

Roux and Noucard's medium for tuber- . 

cle bacilli cultivation. 94 
Roy microtome, 38 
Rubin stain, 47 



SAFRANINE stain, 47 
Sago spleen, 261 
Sarcina. 283 

Sarcoma and glandular carcinoma, dif- 
ference between, 195 
malignancy of, 194 
Sarcomata, 162 

alveolar, 162-170 
melanotic, 162-169 
myeloid, 162-165 
round-celled, 162 
large, 162 
small. 162 
spindle-celled, 162-164 
large, 164 
small, 164 
Sarcomatous epulis, 149 
Scirrhus carcinoma, 175-185 

cancer, 175-185 
Sclerosis of cord and brain, 272 
Section mounting, 54 
Sensitive plates, 292 
Silver nitrate solution, 33 
Small red kidney, 248 

round-celled sarcoma, 162 
spindle-cell sarcoma, 164 
Solid cultivation media, 89 
I>otato as, 89 
liquefiable cultivation medium, 91 
agar-agar as a, 92 
agar-gelatin as a, 92 
gelatin as a, 91 
Solutions for hardening tissues, 31 

bichromate of ammonium 
solution, 33 
of potash solution, 33 
chromic acid mixture, 31 
dilute spirit, 32 
Miiller's spirit, 32 
osmic acid solution, 34 
picric acid solution. 34 
silver nitrate solution, 33 
Special stain for tubercle bacilli, 116 
Spiller*8 purple stain for microorgan- 
isms, 109 
Spinal curvature, morbid changes in 

spinal cord in, 271 
Spindle-celled sarcoma. 162-164 
large, ir>4 
small, 164 
Spirilla, 284 

Spleen, amyloid degeneration of. 261 
diseases of. 261 
inflammation of, 262 
sago, 261 
Sputum, examination of, 115 

spreader, 87 
Squamous epithelioma, 175-176 

formation of secondary gmwlh 
in, ISO 
Staining, double, 48 
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Staining fluids for tissues, 42 ' Tongue, lupus erythematosus of, 267 

borax-carmine, 45 I vulgaris of, 267 

cochineal, 45 I syphilis of, 266 

* gentian-violet, 46 | tuberculosis of, 265 

hsematoxylin, 43 | Treble staining, 51 

indigo-carmine, 45 | Tubercle bacilli, double staining of, 
iodine-green, 46 118 

logwood, 42 I Gram's method of staining, 

picro-carmine, 44 j 120 

rosanilin hydrochloride, special staining of, 118 

47 Ziehl-Neelsen method of 

rubin, 47 staining, 120 

safranine, 47 ' Tubercular meningitis, 274 



Tuberculosis, 226 

acute miliary, 216 
artificial. 228 



non-striped muscle, 159 
striped muscle, 159 



sulphindigotate of soda, 

45 
vesuvin, 47 
treble, 51 | of nervous system, 273 

Sterilizer, hot-air, 81 | reticular miliary, 216 

steam, 79 Tumor, fatty, 155 

Stomach, columnar epithelioma of, 181 
Stools, mode of staining, 112 

Streptococci, 283 i vascular, 160 

Striped muscle tumors, 159 
Subcutaneous inoculation of animals. ' TTLCER, rodent, 178 

100 I U Uterine fibroid, 160 

Sulphindigotate of soda stain, 45 I 

Syphilis of lungs, 232 , T7ALVULAR disease of heart, 19a 

of tongue, 266 I V Vascular tumors, 160 

Syphilitic changes in arteries, 201 | Vesuvin stain, 47 
endarteritis, 202 Vibriones, 284 

TEST-TUBE cultivations, 97 ' TT7ARTY growths, 174 

Test-tubes, 85 I VV Williams microtome, 38 

Tissues containing microorganisms. Withering cancer, 185 
mode of staining, 113 " Wooden" tongue, 278 

hardening of, 31 Works of reference, 286 

mode of staining, 41 

preparation of, for examination, ry^^^^^^^I^^^ method of 
31 . LA staining tubercle bacilli, 120 

Tongue, diseases of, 265 Zooglcea, 283 



LEA BROTHERS & GO'S 

CLASSIFIED CATALOGUE 

OF 

Medical m Surgical 

Publications. 




|N ASKING the attention of the profession to the works advertised in the follow- 
ing pages, the publishers would state that no pains are spared to secore a 
continuance of the confidence earned for the publications of the house 
by their careful selection and accuracy and finish of execution. 

The printed prices are those at which books can generally be supplied by booksellers 
throughout the United States, who can readily procure for their customers any works not 
kept in stock. Where access to bookstores is not convenient books will be sent by mail by 
the publishers postpaid on receipt of the printed price, and as the limit of mailable weight 
has been removed, no difficulty will be experienced in obtaining through the post-offiot 
any work in thb catalogue. No risks however are assumed either on the money or 
on the books, and no publications but our own are supplied, so that gentlemen will in 
most cases find it more convenient to deal with the nearest bookseller. 

LEA BROTHERS A CO. 
Nos. 706, 708 & 710 Sansom St^ Phiuldelphia, September, 1893. 



Practical Medical Periodicals. 



THE AMERICAN JOURNAL OF THE MEDICAL >. To one addr0$9. 

I poMt'ptud, 

SCIENCES, Monthly, $4.00 per annum. L (t__ ^^ 

1 ^7*50 
THE MEDICAL NEWS, Weekly, $4.00 per annum. J p^r annum, 

THE HEDICAL NEWS VISITING LIST (4 styles, see page 3), $1.25. 
With either or both above periodicals, in advance, 75c. 

THE YEAR-BOOK OF TREATMENT (see page 16), $1.50. With either 
JOURNAL or NEWS, or both, 75c. Or JOURNAL, NEWS, VIS- 
ITING LIST AND YEAR-BOOK, $8.50, in advance. 



Subscription Price Reduced to $4.00 Per Annum. 

THE MEDICAL NEWS. 

^^Y KEEPING closely in touch with the needs of the active practitioner, The 
'V8\ Net\'s has achieved a reputation for utility so extensive as to render practicable 
"^ its reduction in price from five to Four Dollars per annum. It b now bj 
far the cheapest as well as the best large weeklj medical journal published 
in America. Employing all the reoognixed reaources of modem journalism, such as the 
cable, telegraph, resident correspondents, special reporters, etc, The News furnishes 
in the 28 quarto pages of each issue the latest and best information on subjects of 
importance and value to practitioDen in all branches of medicine. The foremost wrltAc^ 
teachers and practitioners of the day furnish ong\na\Ml\c\«^<^\T!2LCB\\t«S>a«k^»^ 



Medical Periodicals, Visiting: List, Ledger. 



THE HEDICAL NEWS— Continued. 

on practical advances; the latest methods in leading hospitals are promptly reported; 
a condensed summary of progress is gleaned each week from a large exchange list, com- 
prbin^ the best journals at home nnd abroad ; a special department is assigned to abstracts 
re(]uiring full treatment for proper presentation; editorial articles are secared from 
writers able to deal instructively with questions of the day ; books are CArefQlly 
reviewed ; society proceedings are represented by the pith alone ; re^lar correspondence 
is furnished from important medical centres, and minor matters of interest are grouped 
each week under news items. In a word The Medical News is a crisp,^ fresh, weekly 
newspaper and as such occupies a well-marked sphere of usefulness, distinct from and 
complementary to the ideal monthly magazine, The American Jottsnax of the 
Medical Sciences. 

The American Journal | p^,,,,^^ ^,„thiy 

of the I at $4.00 

Medical Sciences ^ 



Per Annum. 



The American Journal entered with 1893 upon its seventy-fourth year, still main- 
taining the foremost place among the medical magazines of the world. A Tigorons 
existence during two and a half generations of men amply proves that it has uways 
adapted itself to meet fully the requirements of the time. 

Being the medium chosen by the best minds of the profession during this 
period for the presentation of their ablest papers, The American Journal has wdl 
earned the praise accorded it by an unquestioned authority — "From this file alone, wete aU 
other publieatioru of the press for tAe last fifty years destroyed, it toouM be posgible to reprodaes 
the great majority of the real contributions of the world to medical science during that period" 
Original Articles. Beviews and Progress of the Medical Sciences constitute tue three main 
departments of tnis ideal medical monthly. 



COMMUTATION RATE. 

Taken together, The Journal and The News afford to medical readers the ad- 
vantages of the monthly magazine and the weekly newspaper. Thus all the benefits of 
medical periodical literature can be secured at the low figure of (7.50 per annum. 



Subscribers can obtain, at the dose of eaeh volume, doth covers for The Joubh AL (one 
annually), and for The News (one annually) j free by mail, by remitting Ten Oente for The 
Journal cover, and Fifteen Cents for The News cover. 



The Medical News Vlslttag Ust for 1893 

Is published in four styles, Weekly (dated for 30 patients) ; Monthly (undated, for 120 
patients per month) ; Perpetual (undated, for 30 patients weekly per year) ; and Per- 
petual (undated, for 60 patients weekly per year). The 60-patient Perpetual oonsisti 
of 256 pages of assorted blanks. The first tnree styles contain 32 pages of important 
data and 176 paffes of assorted blanks. Each style is in one wallet-shaped book, leather- 
bound, with pocket, pencil, rubber, and catheter-scale. Price, each, $1.25. 

This list is all that coald be desired. It con- 1 The new Isaoe maintains its preTiooi reputation, 
tains A Test amount of usefUl Information, especi- 1 It adapts Itself to every style of book-keeping; 
ally for emergencies, and gives good tables of doses ' there Is space for all kinds of professional reeords ; 
and therapeatics.— Osnodian Practitiontr. \ it is ftimlshed with a ready reference tbnmb-letfter 

For conTenlence and elegance It is not surpass- j Index, and has a most TaloaUe text.~Jf«dieal 
9^}\e.'-Ob9tttric Oaxette. , Record, 

SPECIAL COMBINATIONS WITH THE VISITING LIST, see p. 1. 



'The safest mode of remittance is by bank check or postal money order, drawn to 
the order of the undersigned ; where these are not accessible, remittances for subscriptioiis 
may be sent at the risk of the publishers by forwarding in registered letters addressed to 
the Publishers (see belowj. 

The Medical News Physicians' Ledger. 

Containing 300 pages of fine linen " led^r " paper, ruled so that all the aocoonts of a 
iar^ practice may be conveniently kept in it, eitner by single or double entry, for a long 
period. Strongly bound in leather, with cloth sides, and with a patent flexible back, 
which permits it to lie perfectly flat when opened at any plaoe. Price, $4.00. 

lea Brothers A Co., Pub/iahera, 706, 708 A 710 Sanaom Straat, PhffaMphia. 



Medical Dictionary, Quiz Manuals. 

A KEW MBDICAL DIOTIONABY. BBADY SHORTLY. 



DICTIONARY OF MEDIGINE 

AND THE ALLIED SCIENCES, 

COMPRISINO THE PROMUNCIATION, DERIVATION AND FULL EXPLANATION OF MEDICAL 
terms; TOGETHER WITH MUCH COLLATERAL DESCRIPTIVE MATTER,^ 

NUMEROUS TABLES, ETC. 

By ALEXANDER DUANE, M. D., 

Auiitant Surgeon to the New York Ophthalmic and Aural Imtitute; BcvUer of Medical Tcmufor 

Wcbiter*t International DieUonary, 

In one sqaare octavo volume of sboat 600 pages. 

This handy volume gives succinct but complete information oonoeminff •veiy word 
likely to be met with by students or physicians in the coarse of medical reading. iJspecial 
care has been devoted to making the definitions dear and ftill, this main service of a 
dictionary being expanded to include much descriptive and explanatory matter imder 
headings which would be inadequately represented by a definition, however foil. Thus, 
under diseases are given their causation, symptoms and treatment : under important 
organs, an outline oAheir structure and functions ; under each drug its action, uses and 
preparations. Extensive tables of bacilli, muscles, arteries, veins, etc^ are included, and 
the Dronnncistion and derivation of all words are given in a manner to be readily under- 
stooa. Each page contains an extraordinary amount of matter set in type of great dear- 
ness and beauty. In every detail Ihuai^9 PrtmowMina MMoal IHUumary has been 
planned to fomiah to the student a standard ffuide to medical terms, on a levd with the 
existing advanced condition of the medical saenoes. 



THE STUDENTS' QUIZ SERIES. 

ANEW Series of Manuals, comprisinff all departments of medical sdenoe and practice, 
and prepared to meet the needs of students and practitioners. Written by promi- 
nent medical teachers and soecialists In New York, these volumes may be trusted aa 
authoritative and abreast of tne day. They enjoy the unique advantage of iasue under 
carefol editorial supervision which gives assurance of accuracy, completeneH and com- 
pactness. Cast in the form of suggestive questions, and condse and dear answers, the 
text will impress vividly upon the reader's memory the salient points of his suojecL 
To the student these volumes will be of the utmost service in preparing for examina- 
tions, and they will also be of great use to the practitioner in recalling forgotten details, 
and in gaining the latest knowledge, whether in theory or in the actual treatment of 
disease. Illustrations have been inserted wherever advisable. Bound in limp doth, 
and in size suitable for the hand and pocket, these volumes are assured of enormous 
popularity, and are accordingly placed at an exceedingly low price in comparison with 
their value. For details of subjects and prices see below. 



ANATOMY {DoubU Number)— By Frkd J. 
Bbockwat, M. D., AiiMstant Demonfitntor of 
Aufttomy, Coll«go of Physicians and Sargeons, 
New York, and A. O'Mallkt, M. D., Iniitructor 
in Sargery, New York Polyclinic. 81.76. 

^N V8IOLOQY— By F. A. Manmiko, M.D., 
Attending Surgeon, Manhattan Hosp., N. Y. $1. 

ONIMISTRY AND PHYSIOS — By Josspu 
Struthers, Ph. B., Columbia College School of 
Mines, N.Y., and D. W. Ward, Ph. B., Columbia 
College School of Mfnep, N. Y., and Chas. H. 
Willmarih, M. S., N. Y. |L 

HISTOLOGY, PATHOLOGY AND BAO- 
TK mo LOGY— By Bkxmxtt S. Bsach, M O.. 
Lecturer on Histology, Paiholofpr and Bacte- 
riology, New York Polyclinlo. fl. 

MATIRIA MIDIOA AND THHAPIU- 
TI08— By L. F. Warkir, M.D., Attending 
Physician, St. Bartholomew's Dlsp., N. Y. II. 

PRAOTICI or MIDICINI, INCLUDING 
NlilVOUS DISIASK8— ByEnwuiT.Dou- 
BLEDAT, M. D., Member N.Y. Patholoaieal Soci- 
ety, and J. D. Naoki, M.D., Member N. Y. 
County Medical AssociaUon. 91. 

SURGIIIY {DouUe Number}-By Bbrsi a Oal- 
LAunrr, M. D., Visiting Surgeon. Bellevue 
Hospital, N. Y., and Chaju.is Dixoh Joxn, M. D^ 
Surgeon Yorkville DispenMur, N. Y. tL76. 



GINITO-URINAIIY AND VINIMAL 

DI8IA8I9— ByCBARLKS H. Cbktwood, M.D.. 
Visiting Surgeon, Demiit Dispensary, Dep. of 
Surg, and OeD.-Urln. Dis., New York. $L 

DI8IA8I8 OF THI 8KIN-By Charlrs a 
Raxsom, M. D., Assistant Dermatologist, Van- 
derbllt Clinic. New York. tl. 

DISKA8IS or THI KYI, lAII, THROAT 
AND NOSK— By Frajik E. Miller, M.D., 
Throat Surgeon, Vanderbilt Clinic, New York, 
James P. McEtot.M.D., Throat Surgeon. Belle- 
vue Hosp., Out-patient Dep., New York, and 
J. E. Weeks, M. D., Lect. on Ophthal. and 
OtoL, BelleTue Hoep., Med. Col., N. Y. 9L 

OB8T8TIIIC8— By Charles W. Hatt, M.D., 
House Physician. Nursery and Child's Hoepl- 
tal. New York. $1. 

GYNECOLOGY— By G. W. BaATRXAaL, M.D., 
Assistant in Gynecology, Vanderbilt Clinie, 
New York, and Sikclaxr Tovset, M. D., AaaUf^ 
ant Surgeon, Out-Patlent Department, Room* 
veltHoepital, New York. |L 

DI88A888 Or OHILDII8N-ByaA.Raoi>H^ 
M. D., Instmetor la Diseases of Childrtn, New 
York Postgraduate Medical College. 9L 



For special circular with full information and specimen pages address the pablishen. 
L$a BroihBn A Co,, Pubihhon, 706, 708 A 710 Smmm StfH, HiM^^^^ 



Dictionaries. 



NEW EDITION. THOROUGHLY REVISED. JUST READY. 

S^unglison's 2>ictionar^ 

OF MEDICAL SCIENCE. 

WITH THE 

Pronunciation^ Accentuation and Derivation 

OK THE te)rm:s. 

Containing a full Explanation of the various Sabjects and Terms of Anatomj, Ph^iolosy, 
Medical Chemistry, Pharmaoologj, Pediatrics, Pharmacy, Therapeutics, Medicine, Hj- 
giene, Dietelice, Surgery, Ophthalmology, Otol«j^, Laryngology, Dermatology, Gynecology, 
Obstetrics, Medical Jurisprudence and Dentistry, etc., etc. With the Pronunciation, 
Accentuation and Derivation of the Terms. By Robley Dcnolison, M. D., late Profeesor 
of Institutes of Medicine in the Jefferson Medical College of Philadelphia. Nevr (2l8t) 
edition, thoroughly revised and greatly enlarged by Kichj^bd J. Dunolisok, A. M., M. D. 
In one very large an(^ handsome royal octavo volume of 1200 pages. Cloth, |7.00; 
leather, raised liMinds, |8.00. 

THIS great medical dictionary, which has been for more than two generations the 
standard of the English-speaking race, is now, after several jeBis of incessant 
labor, issued in a thoroughly revised and greatly enlarged and improved edition. 
The new words and phrases aggregate over 44^000 and by themselves would fill a 
large volume. Space has been gain^ by the excision of everything obsolete, and the 
page has been much enlar^^, so that while the new edition contains far more matter than 
Its predecessor^ the whole is accommodated within a volume convenient for the hand. 

The revision has not only covered every word, but it has resulted in a number of 
important new features designed to confer on the work the utmost usefulness, and to make 
it answer the most advanced demands of the times. 

Fhmuneiatum has been introduced throughout by means of a simple and obvious 
system of phonetic speUing. At a glance the proper sound of a word is clearly indicated, 
and thus a most important desideratum is suppliea. 

Derivation affords the utmost aid in recollecting the meaninj^ of words, and gives 
the power of analyzing and understanding those which are unfamiliar. It is indicated in 
the simplest manner. Greek words are spelled with English letters, and thus placed at 
the command of those un^Euniliar with the Greek alphabet. 

DeJinitionSf the essence of a dictionary, are clear and full, a charactcsristic in 
which this work has always been preeminent. In this edition much explanatory and 
encyclopedic matter has been added, especially upon subjects of practical value. Thus 
uncfer the various diseases will be found their symptoms, treatment, etc. ; under drugs their 
doses and effects, etc, etc. A vast amount of imormation has been clearly and ocmveniently 
condensed into tables in the alphabet. 

The typoCTaphy is thoroughly in keeping with the excellence of the literary material 
In a word, ooui tne editor and the publishers have felt that the world-wide reputation of 
Dunglison*8 Dictionary has rendered it incumbent on them to ensure that in its re- 
modelled and enlarged shape it should be found equal to all that the student and practi- 
tioner can expect from sucn a work. 

The National Medical Dictionary, 

Including English, French, German, Italian and Latin Technical Terms used in 
Medicine and the Collateral Sciences, and a Series of Tables of Useful Data. By JoHV 
S. Billings, M. D., LL. D., Edin. and Harv., D. C. L., Oxon., member of the National 
Academy of Sciences, Surgeon U. S. A., etc. In two very handsome royal octavo volumes 
containing 1574 pages, with two colored plates. Per volume — cloth, $6.00: leather, $7.00; 
half morocco, marbled edges, $8.50. For sale by subscription only. Specimen pages 



on application. Address the publishers. 

ItK dcope Is one which will at once satisfy the 
student and meet all the requirements of the med- 
ical practitioner. Clear and comprehensiye defi- 
nitionij of words should forn) the prime feature of 
any dictionary, and in this one the chief aim 
seems to be to giye the exact signification and the 
different meanings of terms in use in medicine 
and the collateral sciences in language as terse as 
is compatible with lucidity. The work is remark- 
able, too, for it" ftilnesi it present? to th«» Eng- 
lish reader a thoroughly scientific mode of 
aoouiring a rich Tocabnlaryand offers an accurate 
and ready means of reference in eonsulting works 
in any of the three modern continental languages 



which are richest in medical literature. Apart ftrom 
the boundless stores of information which may be 
gained by the study of a good dictionarr, one is 
enabled oy the work under notice to read Intelli* 
gently any technical treatise in any of the four 
chief modem languages. There cannot be two 
opinions as to the great Talae and usef^neas of 
this dictionary as a book of ready reference for all 
sorts and conditions of medical men. So far as 
we have been able to see, no sabjeot hat been 
omitted, and in respect of completeness it will be 
found distinctly superior to any medical lexicon 
yet published.— 7%« London Lancet^ April 5, 189(k 



fiOBLYN*S DICTIONARY OF MEDICINE. A Dictionary of the Terms Used in Medicine and the 
Collateral Sciences. By Richaad D. Hobltk, M. D. In one large royal 12mo. TOlume of 520 double- 
columned pages. Cloth, $1.50; leather, 12.00. 

lea Broth§r9 A Co., Publiih^rB, 706, 708 A 710 Sanaom Street, Phikidolphia, 



Anatomy. 5 

NBW (THIBTEENTH) EDITION. JTJ8T BEADY. 

GRAY'S ANATOMY 

IN COLORS OR IN BLACK. 



Anatomy, Descriptive and Surgical, 

BY HENBY GBAY, F. B. S.. 

LECTURER ON ANATOMY AT 8T. OEORQE'S HOSPITAL, LONDON. 

Edited by T. PICKERING PICK, F. R. C. S., 

Surifeon to and Lecturer on Anaiomy nt St, Of.orge''» HoipOnf, Fontton^ Exixminer in Anatomy^ 

Royai CjlUg§ of Surgeons of England, 

A new American from the thirteenth enlarged and improved London edition. ^ In one 

imperial octavo volume of 1100 pager, with 635 large and elaborate engravings 

on wood. Price, with illustrations in colors, cloth, $7 ; leather, |8. 

Price, with illustrations in black, cloth, $6; leather, $7. 

SINCE 1857 Oray's Anatomy lias been the standard work used hj students of 
medicine and practitioners in all English-speaking races. So preeminent has it 
been among tne many works on the subject that thirteen editions have been 
required to meet the demand. This opportunity for frequent revisions has been 
fully utilized and the work has thus been subjected to tne careful scrutiny of many of the 
most distinguished anatomists of a generation, and thus a degree of completeness and ac- 
curacy has been secured which is not attainable in any other wav. In no former revision 
has so much care been exercised as in the present to provide for the student all the 
assistance that a text- book can furnish. The euffravings have always formed a distin- 
guish irg feature of this work, and in the present edition the series has been enriched and 
rendered oumplete by the addition of manv new ones. The large scale on which the 
illustrations are drawn and the clearness oi tlie execution render them of unequalled 
value in affording a grasp of the complex details of the subject As heretofore the name 
of each part is printed in the engraving, thus conveying to the eye at once the position, 
extent and relations of each organ, vessel, muscle, bone or nerve with a clearness impos- 
«ible when figures or lines of reference are employed. Distinctive colors have been em- 
ploved to give additional prominence to the attachments of muscles, the veins, arteries 
and nerves. For the sake of those who prefer not to pay the slight increase in cost 
necessitated by the use of colors, the volume is published also in black alone. 

The illustrations tlius constitute a complete and splendid series, which will greatly 
assist the student in forming a clear idea of Anatomy, and will also serve to refresh 
the memory of those who may find in the exigencies of practice the necessity of recalling 
the details of the dissecting room. Combining as it does a complete Atlas of Anatomy 
with a thorouffh treatise on systematic, descriptive and applied Anatomy, the work covers 
a more extended range of subjects than is customary in the ordinary text-books. It not 
only answers every need of the student in laying the groundwork of a thorough medical 
education, but owing to its application of anatomical oetails to the practice of medicine 
and surgery, it also furnishes an admirable work of reference for the active practitioner. 

A few notices of the previous edition are appended : 



Gray*s standard Anatomy has been and will b« 
for rt%n ths text'boolc for students. Th« book 
needs only to be examined to be perfectly under- 
stood.— AfatM^Mil Pr^$ of WeaUm Nne York. 

A work which for more than twenty years has 
had the lead of all other text-books on anatomy. 
It would be indeed difficult to name a feature 
wherein "Gray" could be mended or bettered, 
and It needs no prophet to see that the royal 
work is destined for many years to come to hold 
the first place among anatomical text^books. ' — JoMmt^ of tfU American Medtenf AMo^Uitinn 



The work is published with black and colored 
plates. It is a manrel of book-makins^— A meriean 
J*raetition4r and New$. 

Gray*8 Anatomy Is the most magnificent work 
upon anatomy which has erer been published in 
the English or any other language.— Ondfinoti 
Medical New*. 

The best work on anatomy thai is publlshad in 
any language. — Virginia Meaieal Monthly, 

The moitt popular work on anatomy erer written. 



Holden's Landmarks, Medical and SnrgicaL 

Landmarks, Medioal and Bur^^oal. By LtrrHSR Uolden, F. R. C. S., 
Surgeon to St. Bartholomew's and the Foundling Hospitals. London. Second American 
from tne third and revised English edition, with additions by W. W. Kkek, M. D., Pro* 
fessor of Artistic Anatomy in Uie Penna. Academy of Fine Arts. In one 12ma volume 
of 148 lieges. Cloth, |1.00. 

£m Brothers A Co,, hsblithon, 706, 708 A 7fO Sontom ^reet, Hi\taLd%\^Wia. 



Anatomy, Physiology. 



HUMAN MONSTROSITIES 

BY BARTON C. HIRST, M. D., and GEORGE A. PIER80L. M. D., 



Proftuor of Obitstries in the UnivertUy 
of Ptnmylvtmia. 



/VqftfMor of Anatomy and Embryology 
in the Unw§rtity of Penntylvania. 



Magnificent folio, containing 220 pages of text, Ulostrated with enffraTings, and 
39 full-page, photofptphic plates from nature. In four parts, price, each, {5. Complete 
irorkjust ready, Linuted edition, for sale by subscription only. Address the Pablitntn. 



We hATe before ni the fourth and lest pert of 
the latest and best work on human monstrosi- 
ties. This completes one of the masterpleoes of 
American medical literature. Typographically 
and from an artistic standpoint, the work is un- 
exceptionable. In this last and final volume 
is presented the most complete bibliography of 
teratological literature extant. No library will be 
complete without this magnificent work.— J^our- 
nal of the American Medieal Atto , May 6, 1893. 

Altogether, Human Monttroeitiee is a satisfactory 
production. It will take its place as a standard 
work on teratology in medical libraries, and it 



must always retain the honor of being tha first ef 
its kind written in the English language.— 21te 
BHtieh Medieal Jbiimol, May 27. ises. 

This work-promises to be one for which a plaee 
must be found in the library of every anatomist* 
pathologist, obstetrician and teratologist. It Is the 
Joint production of an obstetrician, and an embiy* 
ologist, and histoloaist, and this tBci makes ft 
ceriain that both the obstetric and anatomlesl 
sides of the subject will be fUUy represented and 
described. The book promises to oe one of the 
greatest value to the Eoglish-speaking medlesl 
world.—Edinbtirgh Medieal Journal, April, 1892. 



Allen's System of Human Anatomy. 

A System of Human Anatomy , Including Its Medieal and Surgical 
Relations. For the use of Practitioners and Students of Medicine. Br HABMUom 
Allsn, M. D.. Professor of Physiology in the Uniyersity of PennsylTania. With an 
Introductory Section on Histology bj £. O. Shakebpkabb, M. D., Ophthalmologist lo 
the Philaddphia HospitaL Comprising 813 double-oolumned quarto pages^ with 880 
illustrations on 109 full page lithographic plates, many of which are in colors, and 941 
engravings in the text In six Sections, each in a portfolio. Price per Section, $&Mi 
also bound in one volume, cloth, $28.00 ; verr handsome half Bussia, raised bands ana 
open back, $25.00. For wU by whscription anty, Addrea the PMishers, 

Clarke k Lockwood's Dissector's HannaL 

The Dissector's Manual. By W. B. Clabke, F. B. C. a, and C R Locx- 

WOOD, F. B. C. S., Demonstrators of Anatomy at St. Bartholomew's Hospital Medical 

School, London. In one pocket-size 12mo. volume of 396 pages, with 49 illostrationt. 

limp cloth, red edges, $1.50. See Studentt^ Serieiof ManwuSf page 80. 

Messrs.Clarke and Lockwood have written a book { intimate Msooiation with gtudonts could hata 
Uiat can hardly be rivalled as a practical aid to the giyen. With luch a guide as thi^ aocompanlsd 



practic 
dissector. Their purpose, whlcn is **how to de- 
scribe the best way to display the anatomical 
structure/* has been fUlly attained. They excel in 
a lucidity of demonstration and graphic terseness 



of expression, which only a long training and , gieal Journal, April, 1884. 



giyen. with such a guide as tnij^ m 
by so attractiye a commentary as IrsTas* JSurgfeal 
Applied Anatomy (same series), no student could 
fail to be deeply and absorbingly interested In tha 
study of anatomy.— iVeie Orleane Meiieal emd SmT' 



Treves' Surgical Applied Anatomy. 

Surgical Applied Anatomy. By Frederick Treves, F. B. C. 8., Senior 
Demonstrator of Anatomy and Assistant Surgeon at the London Hospital. In one podket- 
size 12mo. volume of 540 pageti, with 61 illustrations. Limp cloth, red edges, 12.00. See 
Student^ Series of MantutU, p. 30. 

Bellamy's Surgical Anatomy. 

The Student's Guide to Surgioal Anatomy : Being a Description of t^* 
most Important Surgical Begions of the Human Body, and intended as an Introduction ^ 
Operative Surgery. By Edward Bellamy, F. B. C. S., Senior Assistant-Surgeon to Uie 
Charing- Cross Hospital. In one 12mo. vol. of 300 pages, with 50 illus. Cloth, $2.26. 

Wilson's Human Anatomy. 

A System of Human Anatomy, General and SpedaL By Erasmus 
Wilson, F. R S. Edited hy W. H. Gk>BREOHT, M. D., Professor of General and Suivical 
Anatomy in the Medlcml College of Ohio. In one large and handsome octavo vouuns 
of 616 pages, with 397 illustraUons. Goth, {4.00 ; leaUier, $5.00. 



HARTSHORNE'S HANDBOOK OF ANATOBfT 
AND PHT8IOLOGT. Sseond adiUon. rsvlsad. 
ISmo., 810 psgM, 820 wootfents. Cloth, 91.76. 

HORNER'S SPECIAL ANATOMY AND HISTOL- 



OGY. Eighth aditlon. In two ootavo volumes 
of 1007 paaan. with 8SU woodcuts. Cloth. gMXlL 
CLBLAND*8 DIRECTORY FOR THE DI89BC* 
TION OF THE HUMAN BODY. 12mOL, 178 ppw 
Cloth, fl.85. 



lea BrotherB A Co., Pubii9hers, 706, 708 & 710 Sonaom Str«%\, PhiVwItlphinL. 
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Draper's Medical Physics. 

Medioal Physios. A Text-book for Students and Practitioners of Medicine. 

By John C. Draper, M. D . LL. D., Prof, of Themistry in the Univ. of the City of 

New York. In one octavo vol. of 734 pages, with 376 woodcuts, mostly original. Cloth, $4. 

While all •nllghtened physicians will agr^« that 
a knowledge of physics is desirable for the medi- 



No man In America was better fitted than Dr. 

Draper for the task he undertook and he has pro- 

eal studenl, onfy those actually engaged in the j yided the student and practitioner of medicine 



teaching of the primary subjects can be fblly 
aware of the difficulties encountered by students 
who attempt the study of these subjects without 
a knowledge of either physics or chemistry. 
These are especially felt by the teacher of physi- 
ology. 

It if, however, impossible for him to impart a 
knowledge of the main facts of his subject and 
•stablish them by reasons and experimental dem- 
onstration, and at the same time undertake to 
teach nb initio the principles of chemistry or phye- 
les. Hence the desirability, we may say the 
necessity, for some such work as the present one. 



with a volume at once readable afld thorough. 
E?en to the student who has some knowledge of 
physics this book is useAil, as it shows him its 
applications to the profession that he has chosen. 
Dr. Draper, as an old teacher, knew well the diffl- 
culties to be encountered in oringing his subject 
within the grasp of the arerage student, and that 
he has succeeded so well prores once more that 
the man to write for and examine students is the 
one who has taught and is teaching them. Tha 
book is well printed and fblly illustrated, and In 
erery way aeserres grateful recognition.— T/is 
MonhrttU Medical Journal, July, 1800. 



Power's Human Physiology.— Second Edition. 

Human Physiology. By Hsnrt Power, M. B.. F. R C. S , Examiner in 
Physiology, Royal College of Burgeons of England. Second edition. In one 12mo. vol. 
of 609 pp., with 68 illustrations. Cloth, |1.^. See Studentt^ Seria of MatwaU, p. 30. 

Robertson's Physiological Physics. 

Physiological Physics. By J. McGBEaoR Robbrtson, M.A., M. B.> 

Muirhead Demonstrator of Physiologv, Univertity of Glasgow. In one 12mo. volume of 

587 pages, with 219 illus. Limp doth, $2. See StudenU^ Seriet iif MommU^ page 80. 

The title of this work sufficiently explains the > mente. It will be found of great value to tha 
nature of its contents. H is designed as a man- [ practitioner. It is a careftilly prepared book of 
oal for the student of medicine, an auxiliary to , reference, concise and accurate, and as such wa 
hlstext-bookinphysiology.anditwouldbeparticu- 1 heartily recommend it— Jounial of iht Amtntm^ 
larly useful as a guide to his laboratory experl- 1 Medieai Aaociation, Dec 6, 18S4. 



Dalton on the Circnlation of the Blood. 

Doctrines of the Circnlation of the Blood. A History of Physio* 
logical Opinion and Discovery in regard to the Circulation of the Blood. By Johh C 
Dai,ton, M. D., Professor Emeritus of Ph3rsiology in the College of Physicians and Sur- 
geons, New York. In one handsome 12mo. volume of 298 pages. Cloth, |2. 



Dr. Dalton*s work is the fTuit of the deep research 
of a cultured mind, and to the busy practitioner It 
cannot fail to be a source of instruction. It will 
Inspire him with a feeling of gratitude and admir- 



ation for those plodding workers of olden times, 
who laid the foundation of the magnlfloeat temple 
of medical science as it now stands.— ifsw OrUant 
Medical and i^irgical Journal, Aug. 188S. 



Bell's ComparatiTe Anatomy and Physiology. 

Comparative Anatomy and Physiology. By F. Jbffrbt Bbll, ^L A., 
Professor of Comparative Anatomy at King's College, London. In one 12mo. vol. of 661 
pages, with 229 illustrations. Limp cloth, $£ See ShtdenU^ Seriei q^ ManuaU, page SO. 
The manual is preeminently a student's book- 



dear and simple in language and arrani 



ab 



It is well and abundantly illustrated, and 



Z 



able and Interesting. On the whole we consider 188S. 



B book— > it the best work In existence in the English 

gement lanauaga to place la the hands of the madleal 

is read- stuaentl— AruM M^Meo-Chintrgieal Jomwd, Mar. 



Ellis' Demonstrations of Anatomy.— Eighth Edition. 

Demonstrations of Anatomy. Being a Guide to the Knowledge of the 
Human Body by Dissection. By Qeoroe Vinbr Elus, Emeritus Professor of Anatomy 
in University College, London. From the eighth and revised London edition. In ons 
very handsome octavo volume of 716 pages, with 249 illus. Cloth, $4.25 ; leather, |Mft. 

Boberts' Compend of Anatomy! 

The Compend of Anatomjr* For use in the diMecting*room and in pre« 
pariuR for examinations. By John B. Koberts, A.M., M.D., Lecturer in Anatomy in 
the University of Pennsjlvania. In one 16ma vol. of 196 pages. Limp doth, 76 cents. 



W6HLER'8 outlines of ORlilMlC CHEM* 
I8TRY. Edited by Frrrio. Translated by Ixa 
Remsut, M. D., Ph. D. In one 12mo. ▼oloma of 
65U pages. Cloth, Sa. 

LEHHAJflTS MAJyUAL OF CHBMIGAL PHT8- 
lOLOGT. In one octavo folnma of 8fT paMa, 
with 41 muBtnikaiB, Cloih, ^ " 



0ARPENTSR*8 human PHTSIOLOOT. Bditad 
by HaaaT Pewaa. la oaa oelavo Yolome. 

0AaPSNTBR*8 PRISE BB8AT 0NTHBC8BAND 
AansB or Aloomolic Ltauoas n HaaLta ▲■» Die* 
aasa. With eaplaiiatloaaQi(wteaiMAL<^^«^xc^au^nbai&. 



Z«ff Br9ih§r9 S Co., 
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Foster's Physiology.— Fifth Edition. 

Text-Book of Physiology. By Michael Foster, M. D., F. R. 6., Prelec- 
tor in Physiology and Fellow of Trinity (Dolleffe, Cambrid^, England. New (fourth) and 
enlarged American from the fifth and revised English edition, with notes and additions. 
In one handsome octavo vol. of 1072 pages, with 2h2 illus. Cloth, $4.50; leather, $5.50. 

The appearance of another edition of Foster's 
Physiology again reminds as of the continaed 
popularity of this most excellent work. There 



can be no doubt that this text-book not only con- 
tinues to lead all others in the English languaee, 
but that this last edition is superior to its preae- 
cessors. It is eyident that the author has deyoted 
a considerable amount of time and labor to its 
preparation, nearly eyery page bearing eyidences 
of carefiil reylsion. Although the work of the 
American editor in former editions has been by 



the author largely adopted in a modified form in 
this reylsion, much was still left to be done by the 
editor to render the work fully adapted to the wants 
of our American students, so that the American 
edition will undoubtedly continue to supply the 
market on this side of the Atlantic Tne work 
has been published in the characteristic creditable 
style of the Lea's, and owing to its enormous sale^ 
is offered at an extremely low price. — Th4 M^eat 
€md Surgical Reporter, Jan. 9, IP92. 



Dalton's Physiology.— Seventh Edition. 

A Treatiee on Human Physiology. Designed for the use of Students 

and Practitioners of Medicine. By John C. Dalton, M. D., Professor of Physiology in 

the College of Physicians and Sureeons, New York, etc. Seventh edition^ thoroughly 

revised and rewritten. In one very handsome octavo volume of 722 pages, with 252 twaa- 

tiful engravings on wood. Cloth, $5.00 ; leather, $6.00. 

haye never been In any doubt as to its starling 
worth.— ^. r. Medical Journal, Got 1882. 

Professor Dalton's well-known and deserredly- 
appreciated work has long passed the stage at 
wnich it could be reyieweain the ordinary sense. 
The work is eminently one for the medical prac* 
titioner, since It treats most ftilly of those branches 
of physiology which haye a direct bearing on the 
diagnosis and treatment of disease. The work is 
one which we can highly recommend to all oor 
readers. — IhMin Journal of MedieatSeiene*, Feb.'SS. 



From the first appearance of the book it has 
been a fayorite, owing as well to the author's 
renown an an oral teacher as to the charm of 
simplicity with which, as a writer, he always 
succeeds in inyesting eyen intricate subjects. 
It must be gratifying to him to obsenre the fre- 
quency with which his work, written for students 
and practitioners, is quoted by other writers on 
physiology. This fact attests its yalue, and, in 
great measure, its originality. It now needs no 
such seal of approbation, howeyer, for the thou* 
sands who haye studied it in its yarious editions 



Chapman's Human Physiology. 



A Treatise on Human Physiology. By Henry C. Chafican. M. D., 

Professor of Institutes of Medicine in the Jefferson Medical College of Philadelphia* 

in one octavo volume of \)2d pages, with 605 engravings. Cloth, $5.50 ; leather, tio.50. 

nical matters are given in minute detail; eIabo> 
rate directions are stated for the guidance of sta> 
dents in the laboratory. In every respect the 
work fulfils its promise, whether as a complete 
treatise for the student or for the physician ; for 



It represents very fully the existing state of 
physiology. The present work has a special value 
to the student and practitioner as devoted more 
to the practical application of well-known truths 
which the advance of science has given to the 
profession in this department, which may be con- 
sidered the foundation of rational medicine. — Buf- 
feUo MedietUand Surgical Journal, Dec. 1887. 

Matters which have a practical bearing on the 
practice of medicine are lucidly expressed; tech- 



the former it is so complete that he need look no 
farther, and the latter will find entertainment and 
instruction in an admirable book of reference.— 
North Carolina Medical Journal, Nov. 1887. 



Schofield's Elementary Physiology.— Jnst Ready. 

Elementary Physiology for Students. By Alfbed T. Schofield, 
M. D., Late House Physician London Hospital. In one 12mo. volume of 380 pages, with 
227 engravings and 2 colored plates containing 30 figure<<. Cloth, $2.00. 

FranUand k Japp's Inorganic Chemistry. 

Inorganic Chemistry. By E. Fbankland, D. C. L., F. R. S., Profenor of 
Chemistry in the Normal School of Science, London., and F. R. Japf, F. I. C, Assistant 
Professor' of Chemistry in the Normal School of Science, London. In one handsome 
octavo volume of (>77 pages with 51 woodcuts and 2 plates. Cloth, $3.75 ; leather, $4.75. 



This work should supersede other works of its 
class in the medical colleges. It is certainly better 
adapted than any work upon chemistnr,witn which 
we are acquainted, to impart that clear and full 
knowledge of the science which students of med' 
idne should have. Physicians who feel that their 



chemical knowledge is behind the times, would 
do well to study this work. The descriptions and 
demonstrations are made so plain that there i» 
no difficulty in understanding them.— Outemncrtt 
Medical Newt, January, 1886. 



Clowes' QnalitatiTe Analysis.— Third Edition. 

An Elementary Treatise on Practical Chemistry and Qualitative 
Inorganic Analysis. Specially adapted for use in the Laboratories of Schools and 
Colleges and by Beginners. By Frank Clowbs, D. Sc, London, Senior Science-Master 
at the High School, Newcastle-under-Lyme, etc Third American from the fourth and 
revised English edition. In one 12mo. vol. of 387 pages, with 55 illus. Cloth, $2.50. 



CLASSEN'S ELEMENTARY QUANTITATIVE 
ANALYSIS. Translated, with notes and addi- 
tions, by Edgar F. Smith, Ph. D., Assistant Pro- 



fessor of Chemistry In the Towne Scientific SchooL 
University of Penna. In one 12mo. volume of SM 
pages, with SO illus. Cloth, 92.00. 
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Simon's Chemistry.— New (4tb) Editton. Jnst Ready. 

Manual of Chemistry. A Guide to Lectures and Labontorj work for Begin- 
ners in Chembtry. A Text-book, specially adapted for Students of Pharmacr and Medi- 
cine. By W. Simon, Ph. D., M. p., Profebsor of Chemistry and Toxicology in the College 
of Physicians and Surgeons, Baltimore, and Professor of Chemistry in the Maryland Col- 
lege of Pharmacy. New (4th) edition. In one 8vo. vol. of 490 pp., with 44 woodcuts and 
7 colored plates illustrating 56 of the most important chemical tests. Cloth, $3.25. 

A work which rapidly pa^^es to its fourth edition i aard of comparison for tests depending on colore, 
needs no further proof of having achieved a sue* and frequently upon their changes. Tx 



;f. 



ceA8. in the present case the ciatms to faror are 
•obfious. Emanating from an experienced teacher 
of medical and phnrmaceiitlcal students the vol- 
ume i.d closely adapted to their needs. This is 
shown not only by ihe careful selection and clear 
presentation of Its subject matter, but by the 
colored plates of reaction?, which form a uniaue 
feature. E?ery teacher will appreciate the saving 
of his own time, and the advantages accruing to 
the student from a permanent and accurate stan* 



. , _ „ b the prac- 

titioner, who is likely to be confronted at any time 
with Important pathological or toxicologicai ques- 
tions to be answered by the test-tube, the volume 
will be of the utmost value. Such it has proved 
in the past, and the author has accordingly been 
enabled, through frequent and thorough revisions 
to keep his work constantly in touch with the 
progress of its science and the best methods of its 
presentation.— A'afis<u City Mtdieal Inder^ May, 
1893. 



Fownes' Chemistry.— Twelfth Edition. 

A Manual of Elementary Chemistry; Theoretical and Practical. Bj 

George Fownes, Ph. D. Embodying Watts* Physical and Inorganic Chemistry. New 

American^ from the twelfth Engliah edition. In one large royal. 12mo. volume of 1061 

pages, with 168 engravings and a colored plate. Cloth, $2.75 ; leather, $3.25. 

oal students. In this work are treated (UUy : Heat, 
Light and Electricity, including Magnetism. The 
Influence exerted by these forces in chemical 
action upon health and disease, etc, is of the most 
important kind, and should be fkmiliar to every 
medical practitioner. We can commend the 
work as one of the very best tezt'books upon 
chemistry extant.— C^netmuitt Med. iVsws, Oct *8S. 



Fownes* Chemistry has been a standard text- 
book upon chemistry for manv vears. Its merits 
are very fUU^ known by chemists and physicians 
everywhere m thi« country and in England. As 
the science has advanced oy the making of new 
discoveries, the work has been revised so as to 
keep it abreast of the times. It has steadily 
maintained its position as a text-book with medw 



Attfield's Chemistry.— Twelfth EditloiL 

Chemistry, General, Medical and Fharmaoeutioal; Including the 

Chemistry of the U. S. Pharmacopoeia. A Manual of the General Principles of the 
Science, and their Application to Medicine and Pharmacy. By John Attfueld, M. A., 
Ph. D., F. I. C, F. R. S., etc, Professor of Practical Chemistry to the Pharmaceutical 
Society of Great Britain, etc. A new American, from the twelfth English edition, 
specially revised by the Author for America. In one handsome royal 12ma volume of 
782 pages, with 88 illustrations. Cloth, $2.75; leather, $3.25. 



Attfleld*s Chemistry is the most popular book 
among students of medicine and pharmaov. This 
popularity rests upon real merits. Attfiela*s work 
combines in the happiest manner a clear e;cposi- 
tion of the theory of chemistry with the practical 
application of this knowledge to the everyday 
dealings of the physician and pharmacint His 
»KX>k i!» precisely what the title claims for it. The 
admirable arrangement of the text enables a 
reader to get a good idea of chemistry without 
the aid of experiments, and again it is a good 
laboratory guide, and finally It contains such a 



mass of well-arranged information that It will al- 
ways serve as a bandy book of reference. He 
does not allow any unutillsable knowledge to slip 
into his book ; his long years of experience have 
produced a work which is both scientific and 
practical, and which shuts oat everything in the 
nature of a superfiuity, and therein lies the secret 
of its success. This last edition shows the marks 
of the latest progress made in chemistry and chem- 
ical teaching. — New Orleam MedUeal and Swgical 
Journal^ Nov. IS89. 



Blozam's Chemistry.— Fifth Edition. 

Chemistry, Inorganio and Organic. By Charles L. Bloxam, Professor 
of Chemistry in King's College, London. New American from the fifth London 
edition, thoroughly revised and much improved. In one very handsome octavo 
volume of 727 pages, with 292 illustrations. Cloth, $2.00 ; leather, $3.00. 



Comment from us on this standard work is al- 
mo»>t fiiperfiuoiis. It differs widely in scope and 
aim from that of Attfield, and in its way is equally 
beyond criticism. It adopts the meet cilrect meth> 
ods in stating the principles, hypotheses and facts 
of the science. Its language Is so terse and lucid, 
and its arrangement of matter so logical in se- 
quence that the student never has occasion to 



complain that chemistry is a hard study. Much 
attention is paid to experimental illustrations of 
chemical principles and phenomena, and the 
mode of conductine these experiments. The book 
maintains thepoeiUon it has always held as one of 
the best manuals of general chemistry tn the Bng> 
lish language.~/>str(n< Ltmeet^ Feb. 1S84. 



Lnff's Hannal of Chemistry.— Jnst Ready. 

A Manual of Chemistry. For the use of students of medicine. By Abthub 
P. Luff, M. D., B. Sc, I^ecturer on >Iedical Jurisprudence and Toxicologicai Chemistnr. 
8t. Mary's Hospital Medical School, London. In one 12mo. vol. of 522 pages, with So 
engravings. Cloth, $2.00. See Students* Scries of MnnuaLg, page 30. 

Greene's Medical Chemistry. 

A Manual of Medical Chemistry. For the use of Students. Bj Wiluax 
H. Greene, M. D., Demonfttrator of Chembtry in the Medical Department of the Uni- 
versity of Pennsylvania. In one 12mo. volume of 310 pages, with 74 illus. Cloth, $1.75. 

Lea Brothers A Co., Pubfishers, 706, 708 A 7fO San^m Str%«t, ?Ki\ad%\^V\a. 
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Vanghan k Novy on Ptomaines and Lencomalnes.— 2d EditUa. 

Ptomaines, LeucomaineB and Bacterial Proteids; or the Chemi- 
cal Factors in the Causation of Disease. By Victor C. VAroHAN, Ph. IL 
M. D., Prjfesflor of Physiological and Pathological Chemistry, and Associate Profevor of 
Therapeutics and Materia Medica in the Uniyersity of Michigan, and Fbederick Q. 
NoYT, M. D., Instructor in Hygiene and Physiological Chemistir in t he University <^ 
Michigan. New (second) edition. In one handsome 12mo. vol. of 389 pages. Cloth, $2.25. 

This book is one that is of the greatest import- 
ance, and the modern physieian who accepts 
bacterial pathology cannot have a complete 
knowledge of this subject unless he has carefully 
* It To the loxicoloKist the subject is 



perused It To the loxioologist the subject 
alike of great import, as well as to the hygienist 



and sanitarian. It contains information which 
is not easily obtained elseirhere, and which is 
of a kind that no medical thinker should be 
without~7^« American Journal of the Medieai 
Scieneet, April, 1892. 



Remsen's Theoretical Chemistry.— New (4th) Edition. 

Principles of Theoretical Chemistryt with special reference to the Con- 
stitution of Chemical Compounds. By Iba Remsen. M. D., Ph. B., Professor of Chem- 
istry in the Johns Hopkins University. Baltimore. Fourth and thoroughly reyised edi- 
tion. In one handsome royal 12mo. volume of 325 pages. Cloth, $2.00. 



The fourth edition of Professor Remsen*s well- 
known book comes again, enlarged and reyised. 
Each edition has enhancea its Taiue. We mav say 
without hesitation that it is a standard work on 
the theory of chemistry, not excelled and scarcely 
equalled by any other in any language. Its trans- 



lation into German and Italian speaks for its ex- 
alted position and the esteem in which it ia held 
by the meet prominent chemists. We claim for 
this little work a leading place in the chemical 
literature of this country.— 7i^« American Jomai 
of the Medical Seieneea^ July, 1893. 



Charles' Physiological and Pathological Chemistry. 

The Elements of Physiological and Pathological Chemistry. A 

Handbook for Medical Students and Practitioners. Containing a general aooount of 
Nutrition, Foods and Diction, and the Chemistry of the Tissues, Oraans, Secretions and 
Excretions of the Bodyin Health and in IHsease. Together with the methods for pr»> 
paring or separating their chief constituents, as also for their examination in detidl, and 
an outline syllabus of a practical course of instruction for students. By T. CRAirsroiTH 
Charles, M. D., F. R. S., M. S., formerly Assistant Professor and Demonstrator of Chem- 
istry and Chemical Physics, Queen's College, Belfast. In one handsome octavo Tolnme 
of 468 pages, with 88 woodcuts and 1 colored plate. Cloth, $3.50. 

Dr. Charles is ftilly impressed with the impor- 1 nowadays. Dr. Charles has deroted maeh naoa 
tanee and practical reach of his subject, ana he I to the elacidation ot unnary mysteriea. He ooaa 




Hoffmann and Powers' Medicinal Analysis. 

A Manual of Chemical Analysis, as applied to the Examination of Medi- 
cinal Chemicals and their Preparations. Beinff a Guide for the Determination of their 
Identity and Quality, and for the Detection of Impurities and Adulterations. For the 
use of Pharmacists, Physicians, Druggists and Manufiicturing Chemists, and Pharmaoeu- 
tiod and Medical Students. By Fredebick Uoffmann, A. M., Ph. D., Public Analyst to 
the State of New York, and Frederick K Power, Ph. D., Professor of Analytical Chem- 
istry in the Philadelphia College of Pharmacy. Third edition, entirely rewritten and 
much enlarged, in one octavo volume of 621 pages, with 179 illustrations. Cloth, $4*25. 

Parrish's Pharmacy.— Fifth Edition. 

A Treatise on Pharmacy : Designed as a Text-book for the Student, and as 

a Guide for the Physician and Pharmaceutist. With many Formuln and Preecriptions. 

Bv Edward Parrish, late Professor of the Theory and Practice of Pharmacy in the 

Philadelphia College of Pharmacy. Fifth edition, thoroughly revised, by Thomas 8. 

WiEQAND, Ph. G. In one handsome octavo volume of 1093 pages, with 256 illustrationa. 

Cloth, $5.00 ; leather, $6.00. 

No thoroagh-goingpharmacistwill fall to possess i ods of combination are concerned, can afford to 
himself of so useful a guide to practice, and no , leare this work oat of the list of their works of 
physician who properly estimates the value of an ' reference. The country practitioner, who must 
accurate knowledge of the remedial agents em- always be in a measure his own pharmaoisL will 
ployed by him in daily practice, so far as their ' And it indispensable.— XouutnZts Medical liemt, 
mi8cibility,compatibiliiy and mosteffectlTemeth- March 29, 1884. 

Ralfe's Clinical Chemistry. 

Clinical Chemistry. By Chakles H. Ralfe, M. D., F. R. C. P., Assistant 
Phvsictan at the Iy)ndon Hospital. In one pocket-size 12mo. volume of 814 pages, 
wjtJb 16 illuB, Lamp cJoth, red edges, $1.50. See Students' Scrtea of ManuaU, page 30. 

Zea Broth§rs & Co., Pubiishers, 706. 708 & 710 Sansom Street. PW\ad%\^h\a, 
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Stllle & Kaiscb's Nattonal Dispensatory.— New (5tli) Edittoo. 

The National Dispensatory. 

Containing the Natural History, Chemlstrj, Pharmacy, Actiooaand Uses of Medi- 
cines, including those recognised in the Pharmacopoeias of the United States, Great 
Britain and Germany, with numerous references to the French Oodex. Br Alfred 
Stille, M. D., LL. D., Professor Emeritus of the Theory and Practice of Medicine and of 
Clinical Medicine in the University of Pennsylvania, and Johk M. Maisch, Phar. D., 
Professor of Materia Medica and Botany in Philadelphia College of Pharmacy, Secre- 
tary to the American Pharmaceutical Association. New (fifth ) edition, revised, and cover- 
ing the new U. S. Pharmacopoeia. In one magnificent imperial octavo volume of about 
1760 pages, with ab<:>ut 325 elaborate engravings. Preparing. 

A PBW NOTICES OP THE PREVIOUS EDITION ARE APPENDED. 



The matters with which it deals are of so prac- 
tical a nature that neither the physician nor the 
pbarmaceatist can do without the latest text-t>ook8 
on them, especially those that are so accurate and 
comprehensive an thitt one. The book Is in eyery 
wav creditable both to the authors and to the pub- 
lishers.— TAs Ncio York MtdietU Journal, May 21, 
18S7. 

The authors and publishers hare reason to feel 
proud of this, the most comprehensive, elaborate 
and accurate work of the kind ever printed in this 



country. It is no wonder that it has become the 
standard authority for both the medical and phar- 
maceutical profession, and that four editions nare 
been required to supply the constant and Increaa- 
ing demand since its nrst appearance in 1879. The 
entire field has been gone oyer and the varioas 
articles revised in accordance with the latest 
developments regarding the attributes and thera- 
peutical action of drugs. The remedies of recent 
discovery have received due attention.— iTcwsos 
City Medical Index, Nov. 1887. 



Haisch's Materia Hedica.— New (5tb) Edittan. 

A Manual of Organio ICateria Medica ; Being a Quide to Materia Medica 
of the Vegetable and Animal Kingdoms. For the Use of Students, DnuKists, PharmacisU 
and Phvsicians. By John M. Maisch, Phar. D., Prof, of Materia Medica and Botany in 
the Philadelphia College of Pharmacy. New (fifth) edition, thoroughly revised. In 
▼ery handsome 12mo. volume of 644 pages, with 270 engravings. Cfoth, $3.00. 



This is an excellent manual of organic materia 
medica, as are all the works that emanate firom the 
skllftil pen of such a successful teacher as John 
M. Maisch. The book speaks for itself in the moet 
forcible language. In the edition before as whieh 
is the fifthone published within the comparatively 
short spaee of eight years (and this is the best 

r»roof of the great value of the work and the 
oat favor with which it has been received and 
accepted), the original contents have been thor 
oughly revised and much good and new matter 
has been incorporated. We have nothing but pirniee 
for Professor Maisch' s work. It presents no weak 



Doint, even for the most severe critic The book 
rally sustains the wide and well-earned repata* 
tion of its popular author. In the special liae of 
work of whieh it treats it is i^Iy up to the most 
recent observations and investlgaUona. After a 
careftil peruaal of the book, we do not hesitate to 
recommend Maieoh*s Manual of Orooiils Materia 



MtdUa as one of the beet^ if not the nest work on 
the subject thus far pUDlished. 



Its oseftilnesa 



cannot well be dispensed with, and stodenta. drag* 
gists, pharmacists and physielans should ail pee- 
sees a copy of such a valuable book.— Jfsaieal 



copy 
Ifnot, December 81, 1892. 



Edes' Therapentics and Materia Hedica. 

A Text-Book of Therapeutios and ICateria Medioa. Intended for the 

Use of Students and Practitioners. By Robert T. Edes, M. D., Jackson Professor of 

Clinical Medicine in Harvard University. Octavo, 644 pp. Cloth, $SM ; leather, $4.50. 

It possesses all the essentials which we expect I on haTina produced so good a ono^— if. T, Mtdieat 
in a book of Its kind, such as eoneiseneea, clears Jourtiat, Feb. 18. 1888. 

ness, a Judicious classification, and a reason- I Dr. Edes* book reproeente bettor than any older 
able degree of dogmatism. All the newest drugs ■ book the praotleal thorapeutloe of the prosoal 
of promise are treated oL The clinical index at day. The book is a thoroughly practical one. The 
the end will be found very useAil. We heartily , elaosifioatlon of remodios has rofbroaoo to thoir 
commend the book and congratalato the author i therapeutic notion.— PlonNoeeiftlJMl Ana, Jan. 1888. 



Brace's Materia Hedica and Therapeutics.— Ftartb Editton. 

Materia Medioa and Therapeutios. An Introduction to Rational Tnat- 

ment. By J. Mitchell Bruce, M. D., F. R. C. P., Physician and Lecturer on Materia 

Medica and Therapeutics at Charinx-Croea Hospital, London. Fifth edition. In one 

12mo. volume of 591 pages. Cloth, |1.50. See Audenitf Seriu of MfmrnaUj page 80. 

The pharmacology and therapeutics of each drug part of the book oontains an outline of general 

are icivenwrithKrent fulness, and the Indications for therapeutics, «>ach of the symptoms of the body 

ltd rational employment In the practical treatment being taken in turn, and the methods of Ireat- 

of disease are pointed out. Tne Materia Medica ment illustrated. A lengths notleeof a book so well 

proper contains all that Is necessary for a medical knoirn is unnecessary.— Jasd. Olronie/e, May, ISSL 
student to know at the present day. The third 



HERMANN'S EXPERIMENTAL PHARMACOL- 
OGY. A Handbook of Methods for Determining 
the Phyiiiologicai \ciloo of Dru^s. Translated, 
with the Author's permission, and with exten* 
sire additionD, by B. M. Smith, M. D. 12mo., 
IffO pageg, with 32 ///ujtrations. Cloth, $1.50. 



8TILL6*8 therapeutics AND MATERIA 
MEDICA. A Systematio Treatise on the Action 
and Uses of Medicinal Agents, including their 
Deseription and History. F<wx^ «dk>Sn«Lx '^^ 
▼\»ed aud ati\Kca|ed. Ul vetk c«.n«w^^^'«sb»vj««j^ 
U\u\ng\%Mva«M. C\QlCtiAVi5ft%>»SD.*x^^as«^ 



lea Brothers A Co,, Pub/ishTM, 706, 708 A 710 Sanmom Sir%%t, PH*»Vad%\?Vi<i. 



12 Therapeutics, flateria fledica — (ConUnued). 

A System of Practical Therapeutics 

BY AflERICAN AND FOREIGN AUTHORS. 
Edited by HOBART AHORY HARE, H. D. 

Projeitor of Therapeutics and Materia diedica in the J^erton Medical CbUege qf Philadelphia, 

In a series of contributions by seventy-eight eminent authorities. In three large 
octavo volumes of 3544 pages, with 434 illustrations. Price, per volume : Cloth, S5.00; 
leather, $6.00 ; half Russia, $7.00. For sale by aubscriptUm only. Address the Publishers. 
Full prospectus free to any address on applieation. 



The Tiurious dlrlslons hare been elaborated by 
men selected In ylew of their special fltness. In 
e?ery case there is to be found a clear and concise 
de«cription of the disease under consideration, 
oorresponding with the most recent and well- 
established views of the subject, embracing appo- 
site pictorial Illustrations where these are neces- 
sary. In treating of the employment of remedies 
and therapeutical measures, the writers hare 
been singularlv happy in giving in a definite way 
the exact methods employed and the results ob- 
tained, both by themselres and others, so that one 
might venture with confidence to use remedies 
with which he was previously entirely unfamiliar. 
The practitioner could hardly desire a book on 
practical therapeutics which he could consult with 
more interest and profit — The North Amsrienn 
Practitioner^ September, 1892. 

The scope of this work is beyond that of any 
previou<^ one on the f^ubject. The goal, after al., 



is the treatment of disease, and a work which oon- 
tributes to its successful management Is to be 
looked upon as of vast use to humanly. It can- 
not be denied that therapeutic restouroea, whether 
the treatment be confined to the mere administra- 
tion of drues, or allowed its more extended appli- 
cation to tne management of disease, have so 
greatly multiplied within the last few years as to 
render previous treatises of little value. Herein 
will be found the great value of flare's encvdo- 
pedic work, which groups together within a single 
series of volumes the most modem me^ods 
known in the management of disease, and espe- 
cial Iv deal4 with important subjects oomprehen- 
sively, which could not be done in a more limited 
treatise. We cannot commend Hare's S^ttem 
of Practical Therapeutics too highly; it stands 
out first and foremost as a work to be consulted 
by authors, teachers, and physicians, throughout 
the world. — Buffalo Med. and i^urg. Jour.f Aug. 1892. 



Hare's Text-Book of Practical Therapentics.— New (3d) Ed. 

A Text-Book of Fraotioal Therapeutios : With Especial Reference to 

the Application of Remedial Measures to Disease and their Employment upon a Rational 

Basis. By Hoba.rt Amort Hare, M. D., Professor of Therapeutics and Materia Medica 

in the Jefferson Medical College of Philadelphia ; Sec. of Convention for Revision of U. S. 

Pharmacopoeia of 1890. With special chapters by Drs. G. E. de Schweinitz, Edwabd 

Martin, J. Howard Reeves and Barton C. Hirst. New (3d) and revised edition. 

In one octavo volume of 689 pages. Cloth, $3.75 ; leather, $4.75. Just Beady, 

We find here directions for the use of the drugs 
of the most recent introduction, and the very lat^ 



est results obtained in the treatment of disease by 
these newer remedies. There is also a list of 
drugs arranged according to their physiological 
action, and a listof definitions of the terms used to 
designate classes of drugs. In a word, this book 
is a treatise on drugs and other remedial 
measures, with especial reference to their pra'^ti- 
cal uses; and a so a treatise on disease^f-wiih full 



directions for the most approved treatment The 
book closes with a table of doses and an index of 
diseases and remedies. There are some books 
that the student and practitioner alike would do 
well to purchase; there. are others they must 
have. To this latter class belong the text-books 
on practical therapeutics. Certainly none can be 
found either more practical or more complete than 
thf.«.— 7^e Nah'onal Medical Review^ Febroary 2, 
1893. 



Bmnton's Therapentics and Materia Hedica.— Third Ed. 

A Text-Book of Pharmacology, Therapeutics and ICateria 

Medica: By T. Lauder Brunton, M. D., D.Sc, F.R.S., F.R.C.P, Lecturer on 

Materia Medica and Therapeutics at St. Bartholomew's Hospital, London, etc Including 

the Pharmacy, the Physiological Action and the Therapeutioil Uses of Drugs. 

Adapted to the U. S. Pharmacopoeia hy Francis H. Williams, M. D., of HarTard Univ. 

Med. School. Third edition. Octavo, 1305 pages, 230 iltus. Leather, ^.50. 

No words of praise are needed for this work, for | made in various directions in the art of therapea- 
it has already spoken for itself in former editions. , tics, and it now stwids unriviUled in its tboroodhly 
It was by unanimou- consent placed among the , scientificpresentationof the modes of drag aoOon. 
foremost books on the subject ever published in No one who wishes to be fkilly up to the umet in 
any language, and the better itis known and studied this science tmn afford to neglect Um study of Dr. 
the more highly it is appreciated. The present Brunton's work. The indexes are excellent, and 
edition contains much new matter, the insertion | add not a little to the practical valae of the book, 
of which has been necessitated by the advances i --Medical Record, May 25, 1889. 

Farqnharson's Therapentics and Materia Medica.— 4th Ed. 

A Guide to Therapeutics and Materia Medica. By Robert Far- 
QUHARSON, M. D., F. R. C. p., LL. D., Lecturer on Materia Medica at St. Mary's Hospi- 
tal Medical School, London. Fourth American, from the fourth English edition. 
Enlarged and adapted to the U. 8. Pharmacopoeia. By Frank Woodbijrt, M. D., Pro- 
fe«or of Materia Medica and Therapeutics and Clinical Mc^cine in the Medico-Chi- 
rurgical College of Philadelphia. In one handsome 12mo. vol. of 581 pp. Cloth, $2.50. 

It may correctly be regarded as the most modern j coposias, as well as considering all non-oflBelal but 
work of its kind. It Is concise, yet complete, important new drti|^s, it becomes in fact a miniature 
CoDtaJning an acooaot of all remedies that have ^ dispensatory.— Pioci/tc Medical Journal^ Jane, 1889. 
m place In the British and United States Pharm^ \ 

lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street. PK\\ade\pKwv. 



Practice of Hedicine. 



Flint's Practice of Medicine.— Slztli Edition. 

A Trgatue on the Prinolplea and Fraotioa of Xedioine. BeuBiMd 
for (he QM of SLudenti lod PnctitioaaiB of Medicine. Bt Austin Flist, M. D., LL. D^ 
Pirifenor of the Priacipte* uid Practice of Medicine, md of Clinical Medicine in Belle- 
Tue Hospital MedJc&l College, N. Y. Sixth edicion, tboroughlr rerind and rewritten 
by the Author, usiated by Wiluak H. Wklch, M, D Professor of Pathology, 
Johns Hophing UnivenitT, Baltimore, ind Aubtik Funt, Jb^ M.D.,LL. D^ Profeaeor 
of Phyaiolosy, BellevuB Ho«pit*l Medical Collie, N. Y. In one *ery handsome octavo 
volume of neOpsgee, withulustrstions. Cloth, {6.60; lealber,|6^. 

No uii-book on th« prlDolpUa ud pnotlca of ' In city, town, Tlllua, or st mid* craet-toadi. Is 

medlcins hu BTsr met In Uili oonaliT with luoh FIIdC* Ifactiu. We m-'" "■'- -*-' ' '- - 

Mncrnl iippraTs] bj mnllcKl Hadniiti and pneti- cwuldsrabl a extant f 

flcnen u ihs work of Protessor Fllot. In all th* It I* th« testlmonr 

medics] eollege* of the Unltad Btataa it l> the b- tioa abom that Terr ora . 

Toriu work upon Praotleei and, sswa ha»itatad bean madetn the slitbedltioa. The week raaynn- 
befora In slludlns to It, than la no other medioal dontilwllr be renided ai lUrlr Tepreeentlac the 
work thai can be no senetsllf (ound In the libra- preaent itate of the aoienoe of madlotDe, sod as 
rlesnf phrstelsns. In efary atata and terrltorr nflMitlni (ha Tiewa of thoaa who akenpiuy la 

.-....--- ..._i.. .. .>. e^ndtMMofprofraaaofmed- 

MtdiaHllty^ Oot IMS. 



Brlstowe's Practice of Medicine.— Seventh Edition. 

A Treatise on the Soienoe and Praotloe of Medicine. By Johh 
Syer Bbistowk M. I)., LL, D., F. E. S., Senior Physician to snd Lecturer on Medicine 
at St. Thomsa' Hospital, London. Sevetith edition. In one large octavo volume of 1S2G 

l>sges. Cl>th,|6.60; leather, 17.60. 



Hartshorne's Essentials of Practice.— Fifth Edition. 

EssentialB of the Prinoiplea and Praotloe of Hediolne. A Handbook 

for Student* tad Practitionera. By Henrv Habtsiiorsk, _M. U., LL. D., lately ProfesMr 
of Hygiene in the University of Pennsylvania. Fifth edition, thoroughly revised uxl 
rewritten. In one 12mo. vol. of 669 pagee, with 144 illus. Qoth, 12.75 ; half leather, $3. 

WllhlD the compui ot too pagei II treat! of iha j ■ better aienaa of aotiial nraotleal treatment thSB 
blitoiy of Tnadlclna, general pathology, ganenJ this ooOj and probably not ona wrltar In oar daf 
■ymptomalolDKj.andeDyslcaldlagnasufinsIudliig hsda betteroppoitDUlty (hmi Dr. HaHahona (br 
larTiiKDseope, ophthalmoaoope, ato.), lenenl Iher- oondenaln| all Iba vlawa of aralDant pnetltlooen 
apantlci. noaology, and Bpeclal patholoa sod prao- Into a Unio. The numemu lllnitiBtloni will be 
tke. Thara li a wondarfal amount ormtormatlon | vary aaehil to iitadants aapMlally. Tbeee esastt- 
contained In thla work, and It la one of ibs beat , tlaln are most raluabla In alTordlni tha maau to 
ol lis kind that va haie lean.— SlatoDH JfaJtaii aeeatailaaoe tha wbola lllaratore of any dlaeae^ 
Jownal, Not. iwi. and the most TaluabtalieatineaL— dUcago JT^icat 

Ad India panaabia book. Noworkever aihlbltad | Jwnwl and baatiiMr, April, Ittl 



Beynolds' System of Medicine. 

A Syatem of Uetlioine. By J. Rlssbll RErKOLi>s, M. D., FrofeMor of tht 
Principles and Practice of Medicine in Univertity College, London. With notes end 

' - " -...- . .. .r ^ . . ppjfjKoj of Hygj(„, in t^e Uni, 

« octavo volnmea, oontaining 80M 



double^columned pagea, with 317 illuitnttioas. Price per volume, doth, $5.00; ihemb 
16.00; half Rutfia, raised banda, (6.S0. Per set, clotb, «16.Mi leather, $18.00; haU 
Rossis, 119.80. Sold only by k '-' 



Cohen's Applied Tberapeatlcs. 

A Handbook of Applied Therapeutloa. Being a Stody of Prindplci 
Applicable and an Expoeition of Methoda Employed in the Management of the SKk. 
By Solomon Solis Cohkb. M. D.. Professor of Clinical Medicine and Apidied Ther^ 
peutics in the Philadelphia Polyclinic. In one large 12ino. vol., with Ulna. AiporM^. 

WATSON'S LECTURES 0.1 THE PRINCIPLES OF DISEA8EB OF THX HEART. Baeood re- 

AND PRACTICE or PHYaiC. irrem tha Bfth vised and anlamed edltlea. In one eotavo vol- 

Enillihodllion. Edited with addllluna. and IM umeotUOjHea, with a Plata. OIoUlH 

illuKtraliona.br Hihit HuTnoiKi. A.M.. M.D., FLINT'S BSSATO ON OONBBRVATIVB KBDI- 

' CINE AND KINDRBD TOPIOB. Id one verj 
bandMme royal Itmo. vatnma ef no paeaa. 

i.|i' i..^ ,..,.. aoui,tiJs. 

FL:.-: !:.:lii:lv li; 'l.'!:"' '.'.'<.r a TBXATIBE OH PSVSR. ^ Roaan D. LvoHk 

OMV, ETIOLOr.Y, SYMiTOMATIC EVENTS K. C. f InonelTOL vol. of At k Cloth. miL 
AND L'UMPLICATIONS, FATALITY ANU I LK0TURI8 ON TBI STDBT orFEVKR. By 
PROGNOSIS, TRBATHBNT AND PHT8ICAL I A. Hnse^ If.D.,H.B.LA. In one oatavo 
DIAGNOaiS; In aaarieaofClinlaalSladlai. la volDDa of lOtBana OMh.lLSa 

FLINT-S PR ..._ ,. 

OMO.VOSIS.P^THOLOC.r AND TREATMENT 



,1 puaa. nolh. 1a.m. LA XOGHS OK VrSScIW TVm.'n.'ViK'WdBiev 
TREATISE ON THE ^ esL V«thAaA!A,'l»MiB«iB*k ^'^^«nw~M«^ 
T-r AND TREATMENT RS^om. Twtn««H.'^<»»^V»»W- "Bi^^^Vi*. 
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Lyman's Practico of Medicine. 

The Prinoiples and Praotioe of Medioine. For the Use of Medical 
Students and Practitioners. By Henby M. Ltbian,^ M.D., Professor of the Principles 
and Practice of Medicine, Bush Medical College, Chicago. In one yerj handsome octavo 
volume of 925 pages, with 170 illustrations. Cloth, $4.75 ; leather, |5.75. 

What th0 itudent ihoold be Uaght Is the one 
most approved method of treatment We have 
spoken of the work as one for the Btadent, and 
tnU because the author ocoupies w> prominent a 
position as a teacher, bat we would not be under- 
stood that it is adapted only for students. There 
is many a practitioner of ten years* or more stand- 
ing, who has been unable to follow the constant 
advances made In medical science, to whom this 
work will be of great use. He will find here each 
subject presented In Its latest aspect, and only 
such theories mentioned as have been generally 
accepted by the highest authorities. The praeti- 
cal and busv man who wants to ascertain In a 
short time all the necessary facts concerning the 

Eathology or treatment of any disease, will And 
ere a safe and convenient guide.— Jncdico/ JBse- 
ord, October 22, 1892. 



This is an excellent treatise on the practice of 
medicine, written by one who is not only familiar 
with his subject, but who has also learned through 
practical experience in teaching, what are the 
needs of the student, and how to present the facts 
to his mind in the most readily assimilable form. 
Although the book contains over nine hundred 



Sages, there has been no space wasted by useless 
istorical essays, prolonged discussions on de- 
batable topics, or *'paddinK " of any kind. Each 
subject Is taken up in order, treated clearly but 
briefly, and dismissed when iJl has been said that 
need be said in order to give the reader a clean- 
cut picture of the disease under discusaion. The 
reader is not confused by haring presented to him 
a variety of different methods or treatment, among 
which he is left to choose the one most easy of exe- 
cution, but the author describes the one which is. 
In his judgment, the best This is as it should be. 



Tlie Tear-Book of Treatment for 1893. 

A Comprehensive and Critical Beview for Practitioners of Medi- 
cine and Surgery. In one 12mo.vol. of 501 pa^es. Cloth, $1.50. 

«% For special commutations with periodicals see pages 1 and 2. 

The Year-Book of Treatment for 1893 easily 
holds its advanced place among the many annuals 
and abstracts forming so marked a feature of 



modem medical literature. Its pages give a criti- 
cal and well-arranged review of the best that the 
year has brought forth in all departments of ther- 



apeutics. Among so much that is excellent one 
can scarcely choose. Commendable features are 
the Summary of Therapeutics and the Selected 
List of New Books. There Is as usual a good 
index.— 7%« Medical Newt^ May 20, 1893. 



The Tear-Books of Treatment for 1891 and 1892. 

12mo6., 485 pages. Cloth, $1.50 each. 

The Tear-Books of Treatment for 1888 and 1887. 

Similar to above. 12mo., 320-341 pages. Cloth, $1.25 each. 
JFor Sale by Subscription Only, 

A System of Practical Medicine. 

BY AMERICAN A UTHORS. 

Edited by WILLIAM PEPPER, M. D., LL. D., 

FBOYOeT AND PBOTiaSOR OF THE THEORY AND FRACnCB OF XKDIGDrB AKD OF 
CLINICAL lOEDICINE IN THE UNIVEBanY OF FKNK8TLYAKIA. 

Tk$ eompUU work, in five volume9, eorUaining 5573 poffes, wUh 198 iUuairatioM, is now rtady, 
Pnu per volume^ doth, $5; leather, $6 ; half jBusno, raued bands and open bask, $7. 

lowers of our home school of medicine, and the 
combination of the scientific study of disease and 
the practical application of exact and experimen- 
tal knowledge to the treatment of human mal- 
adies, makes eTenr one of us share In the pride 
that has weloomea Dr. Pepper*s labors. Sheared 
of the prolixity that wearies the readers of the 
German school, the articles glean these same 
fields for all that Is Taluable. It Is the outcome of 
American brains, and Is marked throughout by 
much of the sturdy Independence of thought and 
originally that is a national characteristic, xet no- 
where is there lack of study of the most advanced 
views of the day.— ^. a Msi. J<mr^ Sept. 1886. 



• * The greatestdistlnctlTely American work on 
the practice of medicine, and, indeed, the super- 
latlTO ad)ectlye would not be inappropriate were 
CTcn all other productions placed in comparison. 
An examination of the five volumes Is sufficient 
to convince one of the magnitude of the enter- 
prise, and of the success which has attended its 
Ailfilment.— 7%« Medical Age, July 26, 1886. 

The feeling of proud satinaction with which the 
American profession sees this, its representative 
system of practical medicine issued to the medi- 
tml world, is tally Justified by the character of the 
work. The entire caste of the system is in keep- 
ing with the best thoughts of the leaders and foi- 



Habershon on tbe Abdomen. 

On the Diseases of the Abdomen: CompriaiD^ thoee of the Stomach, and 
other parts of the Alimentary Canal, (Esophagus, GbMnim, Intestmea and Peritoneum. By 
S. O. Habershon, M. D., Senior Physician to and late Lecturer on Principles and Prac- 
tice of Medicine at Guy's Hospital, London. Second American from third enlaived and 
revised English edition. In one handsome octavo vol. of 554 pages, with illus. Cloth, $8^. 



This valuable treatise on diseases of the stomach 

and abdomen will be found a cyclopssdia of infor- 

tDMtion, systematically arranged, on all diseases of 

ilie mliweDtury iraot, from the mouth to the 



rectum. A fair proportion of each chapter is 
devoted to symptoms, pathology, and therapeutics. 
--New York Medical Journal^ AjtrilflBm. 



lea Brothers S Co., Publishers, 706, 708 & 710 Sanaom Street, Phi\ade\ph\a. 
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WMUa's Dicttonary of Treatment 



A Diotionaiy of Treatment ; or Therapeutio Index^ tnoluding 
Kedioal and Burgioal Therapeutios. By William Whitla, m. D., ProfeMor 
of Materia Medica ancTTherapeutics u the Queen's College, Belfast. Bevised and adapted 
to the United States Pharmacopoeia. In one square, octavo voL of 917 pp. Cloth, $4.00. 

tioal actentlfio tli«rapeatitt, who has earaftUly 



Dr. Whiils has. we think, besn fbrtanaie in ths 
■•lection of a title for hU lateet work. We hsTO 
slieadj dictionaries of medicine and dictionaries 
of surgery; he now proyldes us with a dictionary 
of treatment And reference to the Tolume shows 
thst it reallT Is what It professes to be. The sot- 
ersl diseased conditions are arranged In alphabet- 
leal order, and the methods— medical, surgical, 
dietetic, and climatic— by which they may be met, 
considered. On every page we find clear and de- 
tailed directions for treatment supported by the 
author's personal authority and experience, whilst 
the recommendations of other competentobserrers 
are also critically examined. The book abounds 
with useftil, practical hints and sugaestlons, and 
the younger practitioner will find In It exactly the 
help he so often needs in the treatment both of 
those who are 111, and those who are ailing. At the 



studied diseases and disorders at the bed-side and 
in tha consulting-room, and has eamastly ad- 
dressed himself to the cure and relief of hla 
patients. Dr. Whitla is to be oongratolated upon 
the thoroughness with which he nas realised nls 
idet^—TfuGUitgcw MtdUcal JottnuU, April, 1M2. 

This is a book for the busy general practitioner. 
It is more than a therapeutic Index presenting as 
it does clinical therapeutics in its broadest aspect. 
The names of diseases and of prominent ooadi- 
tlons and symptoms are arranged alphabetically, 
while under each title is nresented a concise yet 
thorough consideration of the best and geaarally 
accepted methods of treatment, precedence gea* 
erally being given to those the eflBcacy of which 
has been demonstrated In the experience of tha 
author. No department of medicine has been 



same time the most experienced members of the lanored. An index of nineteen pages gives corn- 
profession may useftilly consult its pages for the ' pTeteness to the work, and renders reference easy, 
purpose of learning what is really trustworthy In This book will be of great assistance to the meal* 
the later therapeutio developments. The Dietitm^ cal practitioner.^?^ Mmiical ifsws, April 16, 189S. 
ary is, in short, the recorded experience of a prao- 

Fothergill's Handbook of Treatment.— Third Edition. 

The Praotitioner'B Handbook of Treatment; Or, The Prindpleg of 
Therapeutics. By J. Milker Fotueboill, M. D., Edin., M. R. C. P.^ Lond., Phytidan 
to the City of London Hospital for Diseases of the Chest. Third edition. In one 8toi. 
volume of 661 pages. Clotn, $3.76 ; leather, $4.76. 



This is a wonderftil book. If there be such a 

Mleeasy.' 
.— Fin. MuL Months Jnne,*87. 



thing as ** medicine made easy.** this is the work to 
accomplish this result— Fin. 1 
To have a description of the normal physiologi< 



tA.,J 
Iph] 



cal processes of an organ and of the methods of 
treatment of its morbid conditions brought 
together In a single chapter, and the relations 
between the two clearly stated, Mnnot fail to prove 
a great convenience to many thoughtftd but busy 



physicians. The practical value of the volume is 
greatly increased by the introduction of many 
preecriptions. That the nioflMsioB appreciates 
that the author has oadertakea an iraponant work 
and has accomplished it is shown by the demand 
for this third edlUon.— A: F. Med. J<mr^ June 11,*87. 
We do not know a more readablsu praotieal and 
useftil work on the treatmeat of disease.— i\M^ 
M§d4cal amd Surgical Journal, October, 1897. 



Flint on Anscnltation and Percnssion.— Fifth Edition. 

A. Manual of AuBOUltation and Perousaion ; Of the Physical Diagnods 

of Diseases of the Lungs and Heart, and of Thoracic Aneurism. By AuBTnr Fliivt, M. D., 

LL. D., Professor of the Principles and Practice of Medicine in Bellevue Hospital Medi* 

cal College, New York. Fifth edition. Edited by James C. Wilson^ M. D., Lecturer 

on Physical Diagnosis in the Jefferson Medical UoUes^ Philadelphia. In one hand* 

some royal 12mo. volume of 274.page8, with 12 illustrations. Cloth, $1.75. 

This little book through its various editions has ' oughness of Prof. Flint*s investigations. For stu* 
probably done more to advance the science of dents it is excellent Its value is shown both la 
physical exploration of the chest than any other the arrangement of the material and In the clear, 
dissertation upon the subject, and now In its fifth < concise style of expression. For tl 
edition It Is as near perfect as It can be. The It is a ready manual for reference, 
rapidity with which previous editions were sold , eon iVoctihotMr, January, 1891. 
shows now the profession appreciated the thor- 



For the practitioner 
-'North 



Hnsser's Medical Diagnosis.— Preparing. 

A Practical Treatise on Medical Diagnosis. For the Use of Students 
and Practitioners. By John H. Musser, M. D., Assistant Professor of Clinical Medicine^ 
University of Pennsylvania, Philadelphia. In one octavo vol. of about 650 pp. Preparing, 

Broadbent on tbe Pnlse. 

The Pulse. By W. IL Bboadbcnt, M. D, F. R. C. P., Physician to and Lecturer 
on Medicine at St Mary's Hospitsl, London. In one 12ma volume of 312 pages. 
Cloth, 11.75. See Series of CUnieal Manuals, pacre 30. 



TANNER'S MANUAL OF CLINICAL MEDICINE 
AND PHYSICAL DIAGNOSIS. Third American 
from the second London edition. Reyii»ed and 
enlarged by Tilbury Fox, M.D. In one 12mo. 
volume of 302 pp. with illut. Cloth, Sl.00. 

DAVIS CLINI<5aL lectures ON VARIOUS 
IMPORTANT DISEASES. By N. S. Davul 
M. D. Edited by Feake H. Datis, M. D. Second 
edition. l2mo. 287 paaes. Cloth, tl.Tft. 

TODD'S CLINICAL LECTURES ON CERTAIN 
ACUTE DISEASES. In one octavo Tolume of 
^20 oecee. Cloth. tLM. 

FLINT'S PRACTICAL TREATISE ON THE 
PHYSICAL EXPLORATIOS OF THE CHEST 



AND THE DIAGNOSIS OF DISEASES AF- 
FECTING THE RESPIRATORY ORGANS. 
I Second and rerised edition. In one handeome 
octavo Tolame of 601 pages. Cloth, $1.50. 

8TURGE8' INTRODUCTION TO THE STUDY 
OF CLINICAL MEDICINE. Being a Guide to 
the Inventigation of Disease. In one handsome 
ISmo. Tolume of 187 pages. Cloth, fLaft. 

WALBHR ON THE DISEASES OF THE HEART 
AND GREAT VESSELS. Third American edi- 
tion. In 1 vol. Svo., 416 pp. Cloth, tS.QO. 

HOLLKtSD*% ^^\>\C:IAa ^Qt1» K^\> '^^XAR^ 
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Bartholow on Electricity in Medicine and Snrgenr.— 3d Ed. 

Medical Eleotrioity. A Practical Treatiae on the Applications of Electridtj 
to Medicine and Surgery. By Koberts BASTHOiiOW, A. M., M. D., LL. D., Emeritus ]^o* 
feasor of Materia Medica and General Therapeutics in the Jefferson Med. Coll. of Phila- 
delphia, etc. Third edition. In one octayo volume of 308 pp., with 110 illus. Cloth, $2.50. 



Professor Bartholow*s praotioal trestise on the 
applicAtioD of electricity to medicine and surgery, 
having reached a third edition, scarcely requires 
detailed notice. Originally intended for students 
and practitioners, it starts by assumine an ''entire 
unacquaintance with the elements of the subject" 
The work appears to be fitted by its extreme 
lucidity for tne use of busy practitioners who re- 
Quire a eaide in practical electro* therapeutics.— 
London Lancet^ January 14, 1888. 

The fact that this work has reached its third edi- 



tion in six years, and that it has been kept ftiliy 
abreast witn the increasing use and knowfedfpe of 
electricity, demonstrates its claim to be considered 
a practical treatise of tried value to the profeesion. 
Tne matter added to the present edition embmees 
the most recent advances in electrical treatment. 
The illustrations are abundant and clear, and the 
work constitutes a fUll, clear and concise manual 
well adapted to the needs of both student and 
practitioner.— 7^ Medical Newi, May 14, 1887. 



Bartholow on Cholera.— Jnst Ready. 

Cholera : Its Causes, Symptoms, Pathology and Treatment. By 

Roberts Bartholow, M. D.. LL. D., Emeritus Professor of Materia Medica, General 
Therapeutics and Hygiene in the Jefierson Medical College of Philadelphia. In one 12mo. 
volume of 127 pages, with 9 illustratioDH. Cloth, $1.25. 
The most rcientific work on cholera extant I pathology of the disease are described s^par- 



Broad vet comprehensive, concise but explicit, it 
treats tne subject in a way to invite but little criti- 
cism. The most yaluable chapter is the one on 
treatment, which, considering the author's thera- 
pautical experience, and the great improrement 
made m practice. Is indeed, a contribution to 
medical literature worthy of more than passing 
notice.— TAe Mtdieal Fortnightly^ July 15. 1893. 

The author has sought to make a practical book 
in the smallest compass. The symptoms and 



atelv in a brief and comprehensire manner. 

final chapter, on the treatment of cholera, gires 
the propnylactic measures, including quarantine 
and the latest therapeutical methods in rogue in 
India, Europe and America The rolume is writ- 
ten in the aathor*8 usaal pleasiant style, and will 
satisfy the desire of any one that wishes to obtain 
the most recent information on the subject— 7%e 
New York Medical Journal, .July 29, 1893. 



Teo on Food in Health and Disease. 

Food in Health and Disease. By L Burney Yeo, M.D., F.B.C.P., 
Professor of Clinical Therapeutics in King's College, London In one 12ma yolume ct 
590 pages. Cloth, $2.00. See Series of diniecd JifanuaU, page 30. 



Dr.Yeo supplies in a compact form nearly all that 
the practitioner requires to know on the subject of 
diet The work is divided into two parts— food in 
heidth and food in disease. Dr. Yeo has gathered 
together firom all quarters an immense amount of 
aseftil information within a comparatiyely small 



compass, and he has arranged and digested his 
materials with skill for the use of the practltioxMr. 
We have seldom seen a book which more thor- 
oughly realizes the object for which it was written 
than this little work of Dr. Yeo.^Britiah Medical 
Journal, Feb. 8, 1890. 



Teo's Medical Treatment— Jnst Ready. 

A Manual of Medical Treatment or Clinical Therapeutics. Bj 

L Burney Yeo, M. D., F. R. C. P., Prof, of Clinical Therapeutics in Ein^^s ColL, London. 
In two 12mo. volumes containins^ 1275 pages, with illustrations. Cloth, $5.50. 

In this work disease is studied from the standpoint of treatment, the rational indi- 
cations for therapeutics being reached through an explanation of the causation and 
phenomena of disease, and the properties and mode of action of the sgendes available for 
exerting favorable intluence. The work is rich in selections of formulte osed by well- 
known physicians. 

Richardson's PreventiTe Medicine. 



Preventive Medicine. By B. 

low of the Royal Coll. of Phys., London. In 

There is perhaps no similar work written for 
the general public that contains such a complete, 
reliable and instructive collection of data upon 
the diseases common to the race, their origins, 
causen, and the measures for their prerention. 
The descriptions of diseases are clear, chaste and 



W. Richardson, M. D., LL. D., F. R. S., Fel- 

one 8vo. vol. of 729 pp. Cloth, $4; leather, $6. 

scholarly : the discussion of the question of diseaee 
is comprehensive, masterly and Ailly abreast with 
the latest and best knowledge on the subject, and 
the preyentiTe measures advised are aocorate, 
explicit and reliable.— T^admerteon Journal of th4 
Medical Sdaness, April, 1884. 



SCHREIBER'8 MANUAL OF TREATMENT BY 
MASSAGE AND METHODICAL MUSCLE EX- 
ERCISE. Translated by Walter Mexdelson, 
M.D., of New York. In one 8vo. volume of 274 
pp., with 117 engravings. 

STILLfe ON CHOLERA: Its Origin, History. 
Causation, Symptoms, Lesions, Prevention and 
Treatment. In one handsome 12mo. volume of 
1G3 pages, with a chart. Cloth, Sl.2fi. 



PAVY'S TREATISE ON THE FUNCTION OP DI- 
GESTION ; its Disorders and their Treatment. 
From the second London edition. In one octavo 
volume of 238 pages. Cloth, f2.oa 

BARLOW'S MANUAL OF THE PRACTICE OF 
MEDICINE. With additions by D. F. Coimn, 
M.D. 1 vol. 8VO., pp. 608. Cloth, $2.60. 

CHAMBERS* MANUAL OF DIET AND REGIMEN 
IN HEALTH AND SICKNESa In one hand- 
some octavo volume of 302 pp. Cloth, f2.T8w 
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Throat, Nose, Lungs, Hind, Nerves. 



Seller on tbe Throat and Nose.— New (4tli) Ed. Jnst Ready. 

A Handbook of Diagnosis and Treatment of Diseases oi the 
Throat, Nose and Ifaso-Fharynx. By Carl SEiLi:R| M.I)., Lecturer on 
Laryngoscopy in the University of Pennsylvania. New (4th) edition. In one handsome 
12mo. volume of 414 pages, with 107 illustrations and 2 colored plates. Cloth, $2.25. 

gains rather than loees by that breTtty. Another 



Though the work alms at brerlty and oonoise- 
oesB, and though much— In fact almost all— that is 
theoretical hasbeen omitted, yet thereby the work 
hafi gained in practical value and interest. Com- 
plete in an eznaustlve sense It certainly is not; 
and yet in a more practical pense,and particularly 
from the therapeutic standpoint, its lack of com- 
pleteness is of the greatest ralue, since it costs 
aside thechaff and preserTes the wheat, presenting 
it, moreover, in well-arranged, concise nnd, whai 
is still more unusual, exceedingly readable form. 
Certain new features appear in this edition, and of 
these the best Is the chapter on Intra-nasai neo- 
pln^mp, which, though brief, is yet sufficient, and 



new chapter is on influensa and "American Grippe.** 
The flise of the volume is most convenient and 
the book-making excellent.— 7^ New York M»di- 
eal Journal, May 13, 1S93. 

The fourth edition of Seller's admirable work 
should be warmly received by both practitioners 
and students as it well deserves. There is no 
special work of its size, on diseases of the throat 
and nose that contains more Information, yet it is 
arranged in such a concise, compact form that It 
makes an exceedingly handv reference book for 
the busy practitioner as well as a good text-book 
for the BindenL^PndJic Medical Ruord, May, 1803. 



Browne on the Throat and Nose. 

The Throat and Nose and Their Diseases. By Lennox Browne, 
F. K. C. S., E., Senior Physician to the Central London ThroAt and Ear HospitaL 
Fourth and enlarged edition. In one imperial octavo volume of about 750 pages, with 
120 illuBtrations in color, and 23o entrravings on woci. Cloth, $f>.50. Jual ready, 

A notice of the previous edition is appended. 

The beautiftil and typical colored plates form I tlcal text-book on diseases of the throat and nose 
a valuable and instructive atlas, the equal of which extant We are glad to learn that it is being 
is not to be found in any modern work, treating translated into French and German.— 7%« Frovin- 
of these subjects. Mr. Lennox Browne is to be eial MedietU JoumtU, August 1, 1800. 
congratulated on having produced the best prac- 



Tnke on the Inflnence of the Hind on the Body. 

Illustrations of the Influence of the Mind upon the Body in 
Health and Disease. Designed to elucidate the Action of the Imagination. By 
Daniel Hack Tuke, M. D., Joint Author of the Manual of Psychological Medicine, 
etc. Xew e<litinn. Thoroughly revised and rewritten. In one 8vo. volume of 4tf7 pages, 
with 2 colored plates. Cloth, $3100. 



It is impossible to peruse these interesting chap- 
ters without being convinced of the author's per* 
feet sincerity, impartiality, and thorough mental 
grasp. Dr. Tuke has exhibited the requisite 
amount of scientific address on all occasions, and 
the more intricate the phenomena the more firmly 
has he adhered to a physiological and rationiu 



method of interpretation. Guided by an enlight- 
ened deduction, the author has reclaimed for 
scienee a most interesting domain in psychology, 
previously abandoned to eharlatans and empinea. 
This book, well conceived and well written, most 
commend itself to every thoughtful understand- 
ing.— 2\r<w York MmUcal Joumai, September 6, lUi. 



Clonston on Mental Diseases. 

Clinical Lectures on Mental Diseases. By Thomas S. Cloustox, 
M. D.y Lecturer on Mental Diseases in the Univeraity of Edinburgh. With an Appen- 
dix, containing an Abstract of the Statutes of the United States and of the Several 
States and Territories relating to the Custodv of the Insane. By Chajujs F. Foubom, 
M. D., Ass't Professor of Mental Diseases^ Med. Dep. of Harvard Univ. In one octavo 
volume of 541 pages, with eight lithographic plates, (our of which are colored. Cloth, $4. 

f^TDr. Folsom's Abstrcict also separate, in one 8vo. vol. of 108 pages Cloth, |1.60l 

The descriptions of the diseases and cases are and descriptions given as to the practical man* 
simple and practical, but true; and one sees as he agement and care of the case*, we oan heartily 
reaas that they are given by one perfectly familiar recommend it to the student and busy general 
f^m dally observation with the cases and diseases practitioner. Dr. Folsom's work greatly increaees 
he is speaking of. One feature of the book which the value of Dr. Clouston*s book for the American 
commends It highly, and which is not to be found practitioner. — Arehivet of Medieint, June, 1884. 
in any other work on mental diseases, is the hints 



Playfalr on Nerve Prostration and Hysteria. 

The Systematic Treatment of Nerve Prostration and Hysteria. 

By W. S. l»LAYFAiR, M. D., F. B. C. P. In one 12mo. volume of 97 pagel Cloth, $1.00. 



BROWNE ON KOCH'S REMEDY IN RELATION 
TO THROAT CONSUMPTION. In one ocUvo 
volume of 121 pages, with 45 illustrations, 4 of 
which are colored, and 17 charts. Cloth, $1.00. 

FULLER ON DISEASES OP THE LUNGS AND 
AIR-PASSAGES. Their Pathology, Physical Dl- 
agnools. Symptoms and Treatment From the 
second and revised English edition. In one 
octavo volume of 475 pages. Cloth, fS.60. 

SLADEON DIPHTHERIA; its Nature and Treats 
ment, with an account of the History of its Pre- 



valence in various Conntriea. Second and revised 
edition. In one 12mo. voL, 168 pp. Cloth, fl.2ft. 

SMITH ON CONSUMPTION ; ito Barhr and Reme- 
diable Stages. 1 vol. Svo., S6S pp. Cloth, 12.25. 

LA ROCHE ON PNEUMONIA. 1 vol. 8va of 40Q 
pages. Cloth, fS.oa 

WILLIAMS ON PULMONARY CONSUMPTION; 
its Nature, Varieties and Treatment With an 
analysis of one thousand cases tA %iAtBi.<^&9NiA 
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Gray on Nerrons and Mental Diseases. 

A Praotioal Treatise on TSfervouM and Mental Diaeasea. B7 
Lakdon Carter Gray. M. D., Professor of Diseases of the Mind and Nervous System 
in the New York Poljclinic In one very handsome octavo volome of 681 pages, with 
168 iliastrations. Cloth, $4.50; leather, $5.50. 



A book that will b« welcomed by the maay who 
desire a modem teat-book on nerrooB dieeaeet 
that is oomprehensiTe andpraotical, and especial- 
ly ftill in tne details of the treatment of these 
affections that are so often matters of perplexity 
to the general practitioner. It will be foand, on 
this aeooont, to meet the wants of a large number 
perhaps better than would another equally meri 
torious tezt-book less full in this reaanl Dr. Gray 
states in his preface, and it is eylaent to anyone 
perusing the work, that "especial care has been 
taken to make the therapeutical suggestions suf- 
ficiently detailed and precise to cover the varying 
stsaes, symptoms and complications of disease, as 
wen as to fellow the important indications afford- 
ed by differential diagnosis." and that "only that 
knowledge has been admitted to these ^pages 
which has stood the test of experience.** Its s^le 
is clear and very readable, and the illustrations are 
numerous and excellent. A glossary of special 



terms is appended whieh will be found osefh! by 
the student. While it is intended as a text-book, 
not assuming any special knowledge on tha put 
of its readers, the volume is ftill or valuable orig- 
inal matter that renders it a desirable additloa te 
the library of the specialist in nervous and mental 
diseases.— ilmertoon Jour, of Mmtal ScL Feb., isas. 
A highlv successful effort to condense into a 
volume of reasonable sise a practical knowledge 
of nervous and mental diseases. It Is a book 
which the neurologist can consult with interest 
and advantage, and one which will be found par- 
ticularly useful to the student and general prac- 
titioner. The large space whieh throughout tha 
work has been given to the discussion or sympto- 
matology and treatment will serve to make it 
popular, especially with busy workers. Dr. Gray's 
book will long hold its place as a standard traadsa. 
—The MedieaXNewt, April 15, 1803. 



Ross on Diseases of the Nervoos System. 

A Handbook on Diaeaaes of the Nervous System. By Jaxeb 

Boss, M. D., F. R. C. P., LL. D., Senior Assistant Physician to the Manchester Bovsl 

Infiraiarj. In one octavo vol. of 725 pages, with 184 Ulus. Cloth, $4.50 ; leather, $5.50. 

This admirable work is intended for students of 
medicine and for such medical men as have no time 
for lengthy treatises. In the present instance the 
duty of arranging the vast store of material at the 
disposal of the author, and of abridging the de- 

' ' nervous dls- 




^ larskilLand 
philosophical guide to 



the department of medicine of which it traits 
Dr. Ross holds such a high scientific position that 
any writings which bear his name are natnrallv 
expected to have the impress of a powertul intdk 
lect In every part this handbook mertte tha 
highest praise, and will no doubt be found of tha 



greatest value lo the student as well as to the praiy 
mioner.^Bdinhurgh MedicalJoumtd, Jan. 1887. 



Hamilton on Nervous Diseases.— Second Edition. 

Neryoua Diseaaea; Their Description and Treatment By Allew McLahb 

Hamilton, M. D., Attending Physician at the Hoepital for Epileptics and Paralytics, 

Blackwell's Island. N.Y. Second edition, thoroughlv revised and rewritten. In one 

octavo volume of 598 pages, with 72 illustrations. Qotn, $4.00. 

When the first edition of this good book appeared 
we gave it our emphatic endorsement and the 
present edition enhances our appreciation of the 
book and its author as a safe guide to students of 

of the best and most 



present edition enhances our appreciation of the 

- ilS - - 

>gy. One of 11 
critical of English neurological journals, Brain^ has 



clinical neurolof 



characterised this book as the best of ite klad fa 
any language, which is a handsome andorsamaat 
from an exalted source. The improvemente in tha 
new edition, and the additlMis to it, wUl Justly ite 
purchase even by those who possesa ioa old — 
AlunUt and NmrologUt, April, im. 



Savage on Insanity and Allied Neuroses. 

Inaanity and Allied Neuroses, Practical and Clinical. By Geobgs 
H. Savage, M. B., Lecturer on Mental Diseases at Guy's Hospital, London. In one 
12mo. vol. of 551 pp., with 18 illus. Cloth, $2.00. See Series of Clmieal ManuaU, p. 80. 

Klein's Histology.— Fonrth Edition. 

Elements of Hi8tolop;y. By £. Kleix, M. D., F. R 8., Joint Lecturer on 

General Anatomy and Physiology in the Medical School of St Bartholomew's Hospital, 

London. Fourth edition. In one 12mo. volume of 376 pages, with 194 illus. Limp 

cloth, $1.75. See Student Serin of Manuals^ page 30. 

The larffs number of editions through which concise manner in which it Is written, the 
Dr. Klein 8 little handbook of histology has run 
since its first appearance in 1883 is am pie evidence 
that it is appreciated by the medical student and 
that it supplies a definite want. The clear and 



manner 

absence of debatable matter, of conflicting views, 
added to the convenient size of the book and Ite 
moderate price, will account for its undoubted 
success. — Medical Chronielef Feb., 1890. 



Schafer's Histology.— Third Edition. 

The Essentials of Histology. By Edwabd A. Schafeb, F. R. S., Jodrell 
Professor of Physiology in University College, London. New (third) edition. In one 
octavo volume of 311 pages, with 325 illustrations. Cloth, $3.00. 



BLANDFORD ON INSANITY AND ITS TRE.\T- 
MENT. Lectures on the Treatment, Medical 
and Legal, of Insane Patients. In one very 
handsome octavo volume. 

jaVJETS' CLlSlCAh OB:3ERVATION9 ON FUNC 
TIOyAL SERVOUa DISORDERS. Second 



American Edition. In one handsome octavo 
volume of 340 pages. Cloth, S3.25. 
PEPPER'S SURGICAL PATHOLOGY. In one 
pocket-size 12mo. volume of 611 pages, with 81 
Illustrations. Limp cloth, red edges, $2.00 Sea 
\ Students* S<T\e&oJ MatWM&U^^^agis 30. 
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Gibbes' Practical Patbology and Morbid fflstology. 

Practical Pathology and Morbid Hiatology. B7 Hsneaoe Gibbk, 
M. Dm Profeasor of Pathology in the Univenity of MichiporMediod Department In 
one very handsome 8to. yoL of 314 pp., with ^ illoa., mostlj pnotographia Cloth, |2.75. 



This iB, in iMurt, an expansion of the little work 
pnbllshed by the author some vears ago, and his 
acknowledged skill as a practical mieroeoopist will 
giro weisht to his instructions. Indeed, in ftil- 
ness of directions as to the modes of investigating 
morbid tissues the book leares little to be desired. 



The work is throaghoat proftisely illustrated with 
reproductions of nilero*photographs. We maj 
say that the praetleal histoIoglBt will gain mucn 
useftil informatioB fh>m the book.— 7%s London 
Lane4t, January 0, U92. 



Abbott's Bacteriology. 

The Principles of Bacteriology : a Practical Manual for Students and 

Physicians. By A. C. Abbott, M. D., First Assistant, Laboratory of Hygiene, University 

of Pennsylvania, Philadelphia. In one 12mo. vol. of 259 pp., with 32 illus. Cloth, $2.00. 

To a person desiring to learn the technique of Judgment in the selection and arrangement of 
bacteriological work, we cannot recommend any his material. The student who follows it closely 
work which will be more suitable than the one will he in a <H>nditlon to carry forward the work 
before us. The fault which can be found with for himself. Medical practitionersgenerallyeould 
most of the works we have met with on this sub read the work with profit, especially the chapters 
iect, is that they are too extended for the use of a i on sterilisation ana disinfection, and those on 
student or practitioner beginning the subject and | tuberculosis and diphtheria in the second part.— 
yet are not sufficiently large to allow of an ez< i Tht Canadian Ftactitioner^ Not. 1, 1S92. 
haustive treatment. Dr. Abbott has shown great > 

Senn's Surgical Bacteriology.— Second Edition. 

Surgical Bacteriology. By Nicholas Sekn, M. D., Ph. D., Professor ot 
Surgery in Hush Medical College, Chicago. New (second) edition. In one handsome 
octavo of 268 pp., with 13 plates, of which 10 are colored, and 9 engravings. Cloth, $2.00. 



The book is really a systematic collection In the 
most oonctse form of such results as are published 
in current medical literature by the ablest workers 
in this field of surgical progress; and to these are 
added the authcr'n own Tiews and the results of 
hisclinical experience and original investigations. 
The book is valuable to the student, but its chief 
value lies in the fact that such a compilation 



makes it possible for the busy practitioner, whose 
time for reading is limited and whose sources of 
information are often few, to become conversant 
with the most modern and advanced ideas in sur- 
eical pathology, which have** laid the foundation 
for the wonderjfbl achievements of modern sur> 
gery.**~ilnnaZ« of Surgery, Mareh, 1892. 



Green's Patbology and Morbid Anatomy.— Seventh EditioD. 

Patholon* and Morbid Anatomy. By T. Hekry Grech, M. D., Lecturer 
on Pathology and Morbid Anatomy at Charinff-Croes Hospital Medical School, Lcmdon. 
Sixth American from the seventh revised En^ish edition. Octavo, 639 pagei^ with 167 
engravings. Cloth, $2.75. 



Patholosry and Morbid Anatomy of 
Green is too weU known by members ot%te medi- 



The 



Dr. 



and Morbid 
known by members 
cal profession to need any commendation. There 
Is scarcely an intelligent physician aaywhere who 
has not the work in nis library, for it is almost an 
essential. In fact it is better adapted to the wants 
of general practitioners than any work of the kind 
with which we are acquainted. The works of 
German authors upon pedology, which have been 



translated into English, are too abetrose for the 
physleian. Dr. Green's work preeisety meets his 
wishes. The cuts eahibii the appearancM of 
pathologieal ttmoturee Joal as they are seen 
through the mieroeeope. The foot that It Is so 
generally employed as a teai-book by medical sto- 
dents is eviaenoe that we have not spoken too 
much in Its fovor.— Afi^jnnati MmUeal Ainss. Got. 
1SS9. 



Payne's General Patbology. 

A Manual of General Pathology. Designed aa an Introduction to the 
Practice of Medicine. By Joseph F. Patnx, M. D., F. R. C. P.j Senior AMistant Physi- 
cian and Lecturer on Pathological Anatomy, St Thomas' Hotpital, London. Octavo of 
624 pages, with 152 illustrations and a coloreid plate. Cloth, $3.50. 

Knowing, as a teacher and examiner, the exact : cal foctors in those diseases now with reasonable 
needn of medical students, the author has in the certainty ascribed to pathogenetic microbes. In 
work before us prepared for their especial use this department he has been voryftall and oxplieltv 
what we do not hesitate to say is the best introduo- not only in a descriptive manner, but In the tech- 
tion to general pathology Uiat we have yet ex- .' nique of Investigation. The Appeadlx, giving 

rth the prioe of the 



amined. A departure which our author has 
taken is the greater attention paid to the cans** 
tion of disease, and more especially to the etiologi 



methods of research. Is alone worth the pri< 

book, several times over, to every stodent of 

pathology.— 51. LouU M§d. amd Surg, Jour., Jan. *S9. 



Coats' Treatise on Pathology. 

A Treatise on Pathology. By Jo6Kfh Coatb, M.D., F.F.P.S., Patholo- 
gist to the Crlasgow Western Infirmary. In one very handsome octavo volume of 829 
pages, with 339 beautiful illustrations. Cloth, $5.50; leather, $6.50. 

Medical students as well as physicians, who ; manner, the changes from a normal condition 
desire a work for study or referenoo, that treats > effsotod In etmctaree by disease, and polate oat 
the subiects in the various departments In a very the oharaoterlstlcs of varlona morbid Meaelea, 
thorougn manner, but without prolixity, will oer- so that they can be easily recognised. Bat, not 
tainly give this one the preferenoo to any with limited to morbid anatomy. It explains ftilly how 
rhicn we are acquainted. It sets forth the moet thefaneUonsoforf|uiaax«wV&.T^M^Vn ^t^bi^^T\fi9i&>^ 
eries. exhibits, la aa InUreatlng , oondVUoi^—ObMMisMAk MtdtosX 1^«m^<>«x.>m^ 



recent discoveries, exhibits. 
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Roberts' Modem Surgery. 

The Prinoiples and Practice of Modem Surgery. For the use of 

Students and Practitionen of Medicine and Surgery. By John B. Roberts, M. D., Pro- 
fessor of Aoatomj and Surgery in the Philadelphia Polyclinic. Professor of the Princi- 
ples and Practice of Surgery m the Woman's Medical (JoUege of Pennsylyania. Lecturer 
m Anatomy in the University of Pennsylvania. In one very handsome octavo volame 
of 780 pages, with 501 illustrations. Cloth, $4.50 ; leather, $5.50. 

Tanoed doetrines and methods of praetioe of tb* 



This work is a Tory oomprehentlTe manual upon 

Emeral surgery, and will doubtless meet witn a 
Torable reception by the profession. It ha4 a 
thoroughly practical character, the subjects are 
treated with rare Judgment, its conclusions are in 



8 resent day. Its general arrangiement followa 
lis rule, and the author in his desire to be ooo- 
cise and practical is at times almost dogmatic, bat 
this is entirely excusable considering the admlra- 



accord with those of the leading practitioners of j ble manner in wAich he has thus increased the 
the art, and its literature is fully up to all the ad- 1 usefulness of his work.— Afsd. 2{ee., Jan. 17, 1891. 



Ashhnrst's Surgery.— Fifth Edition. 

The Prinoiples and Practice of Surgery. By John Ashhubst, 
Jr., M. D., Barton Professor of Surgery and Clinical Surgery m the Univ. of Penn., Soi^ 

feon to the Penn. Hosp., Philadelphia. Fifth edition, enlarged and thoroughly reyised. 
n one octavo volume of 1144 pages, with 642 illus. Cloth, 16.00; leather, $7.00. 



A complete and m<Mt excellent work on surgery. 
It is only necessary to examine it to see at once 
its excellence and real merit either as text-book 
for the student or a ^uide for the general practi* 
tioner. It taWy considers in detail eTenr surgical 
injury and disease to which the body is liable, and 
every adranoe in surgery worth noting is to be 
found in its proper place. It is unquestionably the 
best and most complete single Tolume on surgery, 
in the English language, and cannot but reeeiTO 
that continued appreciation which its merits Justly 
demand. — Southern Praetitioner^ Feb. 1890. 

In reviewing a previous edition we highly com- 
mended the work of Ashhurst to the student and 
practitioner as a text*book. We can heartily re- 



peat that commendation. The student, we belieTO, 
could not get a better book for obtaining a com* 
prehensive knowledge of surgery. The latest 
advances are referred to with sufficient clearness 
to stimulate to farther study, and the teaching of 
the book is eminently conservative, but always 
Judicious. As usual JL>r. Ashhurst has included 
many valuable statistical tables, which have been 
revised up to date of preparation. No better 
single volume on surgery can be found in the 
English language, and they are quite numerous. 
We commend it to our readers as a r6sum6 of the 
best modern methods in general and of Amerloaa 
practice in particular.— 7%« New Orleans Medieal 
and Surgical Journal, Sept. 1800. 



Drnitt's Modern Snrgery.— Twelftli Edition. 

Manual of Modem Surgery. By Robert Dkuitt, M. R. C. S. Twelfth 
edition, thoroughly revised by Staitley Botd, M. B., B. 8., F. K. C 8. In one 8to. 
Yolume of 965 pages, with 373 illustrations. Cloth, $4.00; leather, $6.00. 

appreciated that a copy was issued by the GoTern* 
ment to each surgeon. The present edition, while 
it has the same features peculiar to the work at 
first, embodies all recent disooTeries in surgerji 
and is fUUy up to the timw,^CineinnaU Medkemt 
Newi, September, 1887. 



Druitt*s Surgery has been an ezoeedinaly popu- 
lar work in the profession. It is stated tnat 60,000 
copies have been sold in England, while in the 
United States, ever since its first issue, it has been 
used as a text-book to a very lane extent Dur- 
ing the late war in this country it was so highly 



Gross' System of Surgery.— Sixth Edition. 

A System of Surgery. By Samuel D. Gboss, M. D., LL. D., Emeritos 
Professor of Surgery in the Jefien-on Medical College of Philadelphia. Sixth edition. 
In two large iin|>erial octavo yolumea oontaiuinff 2382 }>ageB, illustrated with 162S 
engravings. Leather, raised bands, $15.00 ; half Russia, $16.00. 

Tonng's Orthopedic Snrgery.— In Press. 

A Manual of OrthopsBdie Surgery, for Students and Fraoti- 
tioners. By James K. Young, M. D., Instructor m Orthopaedic Surgery, University of 
Pennsylvania, Philadelphia. In one 12mo. vol. of about 400 pp., fully illustrated. 

Bntlin on the Tongne. 

Diseases of the Tongue. By Henby T. Bxttun, F. B. C. S., Assistant 
Surgeon to St. Bartholomew's Hospital, London. In one 12mo. volume of 466 pages, 
with 8 colored plates and 3 woodcuts. Cloth, $3.50. See Series of OUiUeal Manuals, p. 30. 

Gonld's Surgical Diagnosis. 

Elements of Surgical Diagnosis. By A. Peasce Groni.D, M.S., M.R^ 
F. K. C. S., Assistant Surgeon to Middlesex Hospital, Ix)ndon. In one pocket-aiae 12iiio. 
volume of 589 pages. Cloth, $2.00. See Student^ Series of Manuals, page 30. 

PIRRIE*S PRINCIPLES AMD PRACTICE OF I MILLER'S PRACTICE OF SURGERT. Fourth 
8UR6ERT. Edited by Jobm Null, M. D. In and rerlsed Amerloaa edition. In one larga iva 
one Rto. toI. of 784 pp. with 316 illaa Cloth, $8.75. toI. of A82 pp.. with ^64 Ulnntrallotiii. Olotb, 93.7&i 

OANTS STUDENTS SURGERY. By Frederick I MILLER'S PRINCIPLES OF SURGERT. Founh 
James Gast, F. R. C. 8. Square octaTO, 848 page^, \ American from the third Edlnbnnch ed. Is ob« 

J&9 engrawinga, Cioth, 53.76. \ B^o.^oVotQSftVMB^^'^^^M^^VQA. C>Uktku,tB,T8. 
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Erichsen's Science and Art of Surgery.— Blglitti Edition. 

The Soienoe and Art of Surgery ; Being a TreaUse on Surgical Ii\jorie8» 
Diseases and Operations. By John E. Erichsen, F. K. S., F. R. C.S., Professor of Sur- 

fery in University College. Ix)ndon, etc. From the eighth and enlarged Engli^ edition, 
n two large 8yo. yoIs. of 2316 pp., with 984 engraYings on wood. Cloth, $9; leather, $11. 

For many years this clMsic work has been of the former edition has been dropped and no 
made hv preference of teachers the principal ; disoorery. device or improTcment which has 
text-book on tarffery for medical students, while ' marked the progress of sarsery daring the last 
throagh tran8latK>ns into the leading continental decade has been omitted. The illustrations are 



made bv preference of teachers the principal ; disoorery. device or improvement which has 
text-book on surgery for medical students, while ' marked the progress of surgery durii 
through tran8latK>ns into the leading continental decade has been omitted. The illust 
languages it may be said to guide the surgical many and executed in the highest si 
teachings of the oiriliaed world. No excellence —Lauitvilte JUetUcal Nmei, Feb. 14, 1886. 



Bryant's Practice of Surgery.— Fourth Edition. 

The Praotioe of Surgery. By Thomas Bryant, F. R. C. S., Surgeon and 
Lecturer on Surgery at Guv's Hospital, London. Fourth American from the fourth and 
revised English edition. In one large and very handsome imperial octavo volume of 1040 
paxes, with 727 illustrations. Cloth, $6.50; leather. $7.50. 

The fourth edition of this work is fbllj abreast ; place the work among the highest order of text- 
ol the times. The author handles his subjects ^ books for the medical student. Almost every 
with that degree of Judgment and skill which is . topic in surgery is presented in such a form as to 
attained by years of patient toil and Taried ex- I enable the busy practitioner to review any subject 
perience. Tne present edition is a thorough re* in everv-day practice in a short time. Mo time is 

lost with useless theories or superfluous verbiage. 
In short, the work is eminently clear, logical and 
practical.-Chieojfo If ad. Jottr. and £lxaminsr, Apr. *80. 

Wharton's Minor Surgery and Bandaging. 

Minor Surgery and Bandaginff. By Hemry R. Wharton, M. D.» 
Demonstrator of Surgery in the University of rennsvlvania. In one 12mo. volume of 
498 pages, with 403 engravings, many being photographic. Cloth, $3.00. 



vision of those which preceded it, with much new lost with useless theories or superfluous verbiage. 

matter added. His diction is so graoeftil and In short, the work is eminently c 

logical, and his explanations are so lucid, as to 



Thi» new work musi take a first rank as soon as 
examined. Bandaging is well described by words, 
and the methods are illustrated by photographic 
drawings, so as to make plain each step taken in 
the application of bandages of various kinds to dif 
ferentpartsofthe body and extremities— including 
the head. The various operations are likewise de- 
scribed and illustrated, so that it would seem easy 
for the tyro to do the gravest amputation. The va- 



rious established operations are described in detail. 
Hence this work becomes a most valuable compan- 
ion-book to any of the more pretentious treati»ea 
on surgery, where simply the general advice is 
Kiven to bandage, amputate, intubate, operate, etc. 
For the student and young surgeon, it is a very 
valuable instruction book from wnich to learn how 
to do what may be advised, in general terms, to be 
done.— Virgintn Medical Mcnt/Jy, October 1891. 



Treves' Operative Surgery.— Two Volumes. 

A Manual of Operative Suraery. Bv Frederick Treves, F.R.C. S., 
Surgeon and Lecturer on Anatomy at the London liospital. In two octavo volumes 
conuining 1550 pages, with 422 engravings. Complete work, cloth, $9.00; leather, $11.00. 
Mr. Treves in this admirable manual of opera not fail to be of the greatest u«e both to practical 
tlvv surgery has in each instance practically surgeons and to those general practitioners who, 
assumed that operation has been decided upon owing to their isolation or to other circumstances, 
and has then proceeded to give the various oper»> are forced to do much of theirown operative work, 
tlve methods which may oe employed, with a We feel called upon to reoMnmend the book so 
criticism of their comparative value and a detailed strongly for the excellent Judgment displayed in 
and careftil description of each particular stage the arduous task of selecting from among the 
of their performance. Especial attention has been thousands of varying procedures those most 
paid to the preparatory treatment of the patient worthy of description; for the way in which the 
and to the details of the aftec treatment of the still more difficult task of choosing among the 
case, aod this is one of the most distinctive among best of those has been aooomplished; and for the 
the many excellent features of the book. We have simple, clear, straightforward manner in which 
no hesitation in declaring it the best work on the the information thus gathered fh>m ail surgical 
subject in the English language, and indeed. In literature has been eoaveyed to the reader.^ 
many respects, the best in any language. It can- Atmat$ of Swrgtry, March, 1892. 

Treves' Student's Handbook of Surgical Operations. In one 

square 12mo. volume of 508 pages, with 94 illustrations. Cloth, $2.50. 

A Manual of Surgery. In Treatises by Various Authors, edited by Fred- 
erick Treves, F. K. C. S. In three 12mo. volumes, containing 1866 pages, with 21S 
engravings. Price per set, cloth, $6.00. See StwUnit^ Seriet of jraniiais, page 30. 

We have here the opinions of thirty-three 
authors, in an encyelopMio frain for easy and 
ready reference. The three volumes embrace 
every variety of surgical affeotlons llkelv to be 
met with, the paragraphs are short and pithy, and 



the salient points and the beginnings of new sub- 
leets are always printed in extra-heavy type, so 
that a person may find whatever information he 
may be in need of at a moment's glance.— Cb»» 
etfwuiti Lmnett-CUtnU, August 21, 18SS. 



Treves on Intestinal Obstruction. In one 12mo. volume of 522 jpages, 

with 60 iUus. Limp cloth, blue edges, $2.00. See Serin nf CUnUsai ManmaU, page SO. 

Holmes' System of Surgery.— American Edition. 

A System of Surgei^; Theoretioal and Praotioal. By Varioua 

Authors. Edited by Timothy Houces, M. A. American edition, revised and re- 
eilited by John H. Packard, M. D. Three large octavo Tola., 3137 ^^., ^1% \V\>aA. ^sa.^<M^ 
and 13 lith plates. Per set, doth, $18 ; leatlk«r, ^21. SiibecKpiMm oiOLv ^ 
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Smith's OperatiTe Surgery.— Revised Edition. 

The Prinoiples and Praotioe of Operative Surgery. B7 Stepheit 

SanxH. M. D., Professor of Clinical Surgery in the University of the City of New York. 

Second and thoroughly revised edition. In one very handsome octavo volume of 892 

pages, with 1005 illustrations. Cloth, $4.00; leather, $5.00. 

This excellent and rery Talaable book it one of ; surgeon, and even as a book of reference for the 
the most satisfactorv works on modem operatlTe I physician not especially engaged in the practice 
surgery yetpublishea. The book is a compendium i of surgery, this Tolume wtlilong hold a most 
for the modern surgeon. The present edition is conspicuous place, and seldom willlts readers, no 
much enlarged, and the text has been thoroughly ; matter how unusual the subject, consult ite pages 
revised, so as to give the most improved methods ; in vain. Its compact form, excellent print, num- 
in aseptic surgery, and the latest instruments I erous illustrations, and especially ite decidedly 
known for operative work. It can be truly said that practical character, all combine to commend It— 
as a handbook fop the student, a companion for the Botton Medical and Surgical Journal^ May 10, 18S8. 

Holmes' Treatise on Snrgery.— One Volume. 

A Treatise on Surgery ; Its Principles and Practice. By Timotht 

Holmes, >I. A., Surgeon and l>ecturer on Surgery at St. George's Hospital, London. 

From the fifth English edition, edited by T. Pickering Pick, F. R C. 8. In one 

octavo volume of 997 pages, with 428 illustrations. Cloth, $6.00 ; leather, $7.00. 

To the younger members of the profession and i for the general practitioner, teaching those things 
to others not acquainted with the book and its that are necessary to be known for we auee«esral 
merits, we take pleasure in recommending it as a prosecution of the surgeon's career, impartliig 
surgery complete, thorough, well-written, fUIlv | nothing that in our present knowledge is consid- 
iUustrated, modern, a work fufficientlv volurof- ered unsafe, unscientific or inexpedient — Pad^ 
nous for the Hurgecu specialist, adequately concise j MedirnL Joumnl^ July, lin9. 

Hamilton on Fractures and Dislocations.— Eightb Edition. 

A Practical Treatise on Fractures and Dislocations. By Frank 
H. Hamilton, M. D., LL. D., Surgeon to Bellevue Hospital, New York. New (8th) edi- 
tion, revised and edited by Stephen Smith, M. D., Prof, of Clinical Surgery in Univ. of 
CityofN.Y. In one octavo volume of 832 pp., with 507 illus. Cloth, $5.50 : leather, $6.50. 



Its numerous editions are convincing proof if any 
is needed, of its value and popularity. It is pre- 
eminently the authority on fmctures and disloca- 
tions, and universally quoted as such. In the new 
edition it has lost none of its former worth. The 
addiUons it has received by its recent revision make 
it a work thoroughly in accordance with modem 
practice, theoretically, mechanically, aseptically. 
The task of writing a complete treatise on a suo- 
Ject of such magnitude is no easy one. Dr. Smith 



has aimed to make the present volume a correct 
exponent of our knowledge of this department 
of surgery. In examining the volume one is at 
once struck with the evidence of the vast amount 
of labor ite compilation and reoonstnietion most 
have necessitated. The more one re«ds the mors 
one is impressed with its completeness. The work 
has been aooompfished, and has been dons dearly, 
concisely, excellently we\[.—Bo9ton Medical ana 
Surgical Journal^ May 26, 1892. 



Stimson's OperatiTe Snrgery.— Second Edition. 

A Manual of Operative Surg^ery. By Lewis A. Stimson, B. A., M. D., 
Professor of Clinical Surgery in the University of the Citv of New York. Second edi* 
tion. In one royal 12mo. volume of 503 pages, with 342 illustrations. Cloth, $2.50. 
The author knows the difficult art of oondensa> 



tion. Thus the manual serves as a work of 
reference, and at the same time as a handy 
guide. It teaches what it professes, the steps 
of operations. In this edition Dr. Stimson has 
sougnt to indicate the changes that have been 
effected in operative methods and procedures by 



the antiseptic S3r8tem, and has added an aeoooBt 
of many new operaUons and variations in ths 
steps of older operations. We do not desire to 
extol this mannaf above many excellent standard 
British publications of the same class, still we b»- 
lieve that it contains much that is worthy of Imi- 
tation.— Bri^A Medical Journal, Jan. 22, 1887. 



Stimson on Fractures and Dislocations. 

A Treatise on Fractures and Dislocations. By Lewis A. Stimson, 
M. D. In two handsome octavo volumes. Vol. I., Fkactubes, 5tt2 pages, 360 illustra- 
tions. Vol. II., Dislocations, 540 pages, with 163 illustrations. Complete work, 
cloth, $5.50; leather, $7.50. Either volume separately, cloth, $3.00; leather, $4.00. 

The appearance of the second volume marks the ; exhibits the surgery of Dislocations as it is taught 
completion of the author's original plan of prepar- , and practised by the most eminent surgeons of the 
ing a work which should present in the fUUest , present time. Oontaining the results of such ex* 
manner all that is known on the cognate subjects > tended researches it must for a long time be re- 
of Fractures and Dislocations. The volume on [ garded as an authority on all subjects pertainins 
Fractures assumed at once the position of authority to dislocations. Bverv practitioner of surgery wiH 
on the subject, and its companion on DiHiooations i feel it incumbent on him to have it for constant 
will no doubt be similarly received. This volume , reference.— Oine<itfiali Medical iVinss, BCay, 1888. 

Pick on Fractures and Dislocations. 

Fractures and Dislocations. By T. Pickering Pick, F. B. C. S., Sur- 
geon to and Lecturer on Surgery at St George's Hospital, London. In one l2mo. vol. 
of 530 pp., with 93 illus. Limp cloth, $2.00. See Seriei of Ginieal McmnaU, page 30. 

Harsh on the Joints. 

Diseases of the Joints. By Howard Marsh, F. R. C. S., Senior Assistant 
Surgeon to St. Bartholomevr^a Hospital, London. In ou^ 12xxvo. volume of 468 pages, with 
64 woodcuts and a colored plate. Cloth, $2.00. See Series oj awwwX Mo»!wiU,\^^^. 
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Norrls ft OliTer's Ophthalmology.— Just Ready. 

A Text-Book of Ophthalmolonr. By William F. Nobbib, M. D., 
Professor of Ophthalmology in the University of FennsjiTaniA, and Chableb A. Oliyeb, 
M. D., Surgeon to Wills' Eye Hospital, Philadelphia. In one very handsome octavo 
vol. of 641 pages, with 357 engravings and 5 colored plates. Cloth, $5 ; leather, $6. 

The preparation of this ma^ificent work has eneaged its eminent authors durinff 
a period exceeding seven years, their effort being to produce a guide for the student and 
practitioner which should represent the most advanced state of its science in the clearest 
possible manner. The volume embodies not only the results of large personal experience, 
but also of most extensive acquaintance with the vast and rich literature of its department. 
By a careful selection of material and the employment of a terse style the authors have 
secured the advantages of clearness and comprehensiveness in a volume of convenient size. 
The series of illustrations is singularly nch and is thoroughly in keeping with the 
literary material which it embellishes. The volume is assured of the foremost position 
as a text-book and work of r eference. 

Berry on the Eye.— New Edition. Jnst Ready. 

Diseases of the Eye. A Practical Treatise for Students of Ophthalmology. 
By Geobge a. Berby, M. B., F. B. C. S., Ed., Ophthalmic Surgeon, Edinburgh Royal 
Infirmary. New (second) edition. In one octavo volume of 750 pages, with 197 illustra- 
tions, mostly lithographic Cloth, $8.00. 

The thoroash reTision of Berry's book has re- ' eloee oonnectlon with the matter to which they 
flulted in a ToTume largely inoreaeed in text and i relate— an obTlous point of oonTenienoe for the 
illustrations, and the practical character has been reader. It is an admirable book and will henoe- 
malntained. The work is dintingaished by its forih occupy and hold its place as one of the beat 
profusion of beautiflilly colored illostratlons which treatises upon the subject we hafe.— iiane^t of 
are scattered throughout the text and placed in , OpKthmlmoloqy and Otology ^ July, 1803. 

Jnler's Ophthalmic Science and Practice. 

A Handbook of Ophthalinio Soienoe and Praotioe. By Henbt £. 

JuLER, F. B. C. S.^ Senior Assistant Surgeon, Koyal Westminster Ophthalmic Hospital; 

Late Clinical Assistant, Moorfields, London. English edition. Handsome Sro. Tolume 

of 442 pages, with 125 woodcuts, 27 colored plates, selections from Test-types of Jaeger 

and Snellen, and Holmgren's Color-blindness Test. Cloth, $5.60 ; leather, f6.50. 

The second edition of Mr. Jnler's work has, we ' Jeot of ophthalmology. We would eeiwclally refer 
now, been anxiously awaited. The author has | our readers to the cnapter on the refraction of t~ 
made numerous alterations and additions, alike in eye, a subject of essential importance in the dii 



know, been anxiously awaited. The author has | our readers to the cnapter on the refraction of the 
made numerous alterations and additions, alike in eye, a subject of essential importance in the dies- 
the text and in the illustrations, so that the reader noais ana treatment of optical errors. We conn- 



is provided In a readable form, and with a concise- dently anticipate a most cordial welcome for this 
netts thoroughly compatible with accuracy of de- 1 work alike by students and praetitionen of medl* 
scription, wUh nil that is most modern on the 9ub- I eine.— 7%s Praetitiimtr^ July, 1S93. 

Field's Manual of Diseases of the Ear.— Jnst Ready. 

A Manual of Diaeaaea of the Bar. By Gex>roe •?. Field, M. B. C. S , 

Aural Sun^n and Lecturer on Aural Surgery in St Mary's Hospital Medical School, 

London. In one octavo of 391 pp., with 73 engravings and 21 colored plates. Cloth, $8.75. 

This book is written by an authority on this I book for the student^ and a safe and reliable guide 
subject, and may be recommended as a good text* | for the practitioner.— Aiia6MryA Ifad. /o«ir.,May *S3. 

Bnrnett on the Ear.— Second Edition. 

The Ear, Ita Anatomy, Phyalolo^ and Diaeaaea. A Practical 
Treatise for the use of Medical Students and PractiUoners. By Charles H. Burnett, 
A.M., M. D., Professor of Otology in the Philadelphia Polyclinic; President of the 
American Otoloffical Society. Second edition. In one handsome octavo volume of 680 
pages, with 107 illustrations. Cloth, $4.00 ; leather, $5.00. 

Politzer's Text-Book of Diseases of the Ear.— New Ed. In Press 

A Text-Book of the Diseasea of the Sar and A(|jacent Organa. 

By Dr. Adam Politzer, Imperial-Koyal Professor of Aural Therapeutics in the Uni- 
versity of Vienna. In one large rctavo vol. of about 800 pages, with about 300 engravings. 

NetttesUp on the Eye.— Fifth Edition. 

Diseases of the Bye. Bv Edward Kettlesuip, F. R C. S., Ophthalmic 
Surgeon at St. Thomas' llospital, London. Surgeon to the Royal London ^Moorfields) 
Ophthalmic Hospital. Fourth American from the fiflh English edition, thor- 
oughly revised. With a Supplement on the Detection of Color Blindness, by Wiir 
LiAM Thomi*on, M. D., Professor of OphthalmolojQT in the Jeffer^n Medical College, 
Philadelphia. In one 12mo. volume of 500 |>age8, with 164 illustrations, selections from 
Snellen's test-types and formuls?, and a colored plate. Cloth, $2.00. 

ThiH iM a well-known and a Taluable work. It knowledge to be present which eeems to be ae- 
wa^ priinarilv intended for the uae of atudents, enroed in aome of our larger worka, la not tedious 
and tmpplies' their needs admirably, but it is as trom OTeroondseneaa^ and yet. «ot*x% Nkv^ xe^cst^ 
useful for the practitioner, or indeed more so. It imporUnl v**^ <»^ c\\Tv\<Mi <i\JWCKv*\'TO>^^i« — »«• 
does not preguppoae the Ivge amount of recondite .. York Mediml JounMiJ^\>*cwix\s%x>^'^»»- 
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Roberts on Urinary and Renal Diseases.— Fonrth Edition. 

A Praotioal Treatise on Urinary and Benal Diseases^ including 
Urinary Deposits. By Sir William Roberts, M. D., Lecturer on Medicine in the 
Manchester School of Medicine, etc. Fourth American from the fourth London edi- 
tion. In one handsome octavo volume of 609 pages, with 81 illustrations. Cloth, $3.60. 

and possesaes a oompleteneM not found elM- 



It may be said to be the best book in print on the 
enblect of which it treats.— 7%« Amen^m Journal 
of tne Medical Scieneett Jan. 1886. 

It is an un rivalled exposition of OTervthing 
which relates directly or indirectly to the diagno- 
sis, prognosis and treatment of urinary diseases, 



where In our language in its account of the differ- 
ent affections.- Manchester Med. Chran., July, '8ft. 
The value of this treatise as a guide book to the 
physician in daily practice can hardly be over- 
estimated.— if edtcai:i2eeoni, July 31, 1886. 



Pnrdy on Bright's Disease and Allied Affections. 

Brig^t's Disease and Allied Affections of the Kidneys. Bv 

Charles W. Purdy, M. D., Professor of Genito-Urinary and Renal Diseases in the Chi- 
cago Polyclinic. In one octavo vol. of 288 pages, with illustrations. Cloth, $2.00. 

The object of this work is to " Airnish a system- 
atic, practical and concise description of the 
pathology and treatment 'of the chief organic 
diseases of the kidney associated with albuminu- 
ria, which shall represent the most recent ad- 



Tances in our knowledge on these subjects ; ** and 
this definition of the object is a fair description of 
the book. The work is a useftil one, giving in a 



short space the theories, facts and treatment!, and 
going more fully into their later developmenta. 
On treatment the writer is particularly etrong, 
steering clear of eeneralities. and seldom omit- 
ting, what text-booKs usually do, the unimportant 
items which are all important to thegeneral prao- 
titioner.— 7Vi« Manchester Medical Cfnronidt^ Oct 
1886. 



Morris on Surgical Diseases of the Kidney. 

Surgical Diseases of the Kidney. By Henry Morkis, F. R. C. S.. 
Surseon to Middlesex Hospital, London. 12mo., 554 pages, with 40 woodcuts, ana 
6 onored plates. Limp cloth, $2.25. See Series of Clinical ManuaUf page 30. 

Thompson on the Urinary Organs. 

Lectures on Diseases of the Urinarjr Organs. By Sir Hexrt 

Thompson, Professor of Clinical Surgery to University College Hospital, London. 
Second American from the third English edition. Octavo, 203 pp., 25 illus. Cloth, $2.25. 

Thompson on the Pathology and Treatment of Stricture of the 
Urethra and (Jrinary FistulsB. From the third English edition. In one octavo 
volume of 359 pages, with 47 engravings and 8 plates. Clotn, $3.50. 

The American System of Dentistry. 

In Treatises by Various Authors. Edited by Wllbur F. Litch, M.D., 
D. D. S., Professor of Prosthetic Dentistry, Materia Medica and Therapeutics in the 
Pennsylvania College ef Dental Surgery, in three very handsome octavo volumes con- 
taining 3160 ps^es, with 1863 illustrations and 9 full-page plates. Per volume, doth, $6 ; 
leather, $7 ; hau Morocco, gilt top, $8. For sale by mtbscription only. 

doubtless it is), to mark an epoch in the history of 
dentistry. Dentists will be satisfied with it and 



As an encvdoDfedia of Dentistry it has no su 
i>erior. It should form a part of every dentist's 
library, as the information it contains is of the 
createst value to all engaged in the practice of 
Sentistry.^ilffMrtean Jour. Dent. Sci.^ Sept. 1886. 

A grand system, big enough and good enough 
and handsome enough for a monument (which 



proud of it— they must It is sure to be precisely 
what the student needs to put him and keep him 
in the right track, while the nrofession at large 
will receiTe incalculable benefit from it.~Odonw- 
grnphir. Joui *uiZ, Jan. 1887. 



Coleman's Dental Snrgery.— American Edition. 

A Manual of Dental Surgery and Pathology. By Axfred Colemak 
L. K. C. P., F. R. C. S., Exam. L. D. S., Lecturer on Dental Surgery at St. Bartholomew's 
H(^ital, London. Thoroughly revised and adapted to the use of American Students, by 
bv I^OMAS C. Stkllwaqen, M. a., M. D., D. D. S., Prof, of PhvBiolo|[7 in the Philadel- 
phia Dental College. Octavo volume of 412 pages, with 331 illustrations. Cloth, $3.25. 

Carter & Frost's Ophthalmic Snrgery. 

Ophthalmic Surgery. By R. Brudenell Carter, F. R C. 8., Lecturer 
on Ophthalmic SurKcry at St. George's Hospital, London, and W. Adams Frost, F. R C. S., 
Joint Lecturer on Ophthalmic Surgery at St. George's Hospital, London. In one 12mo. 
volume of 559 pages, with 91 woodcuts, color-blindness test, test-types and dots and appen- 
dix of formulse. Cloth, $2.25. See Seriet of Clinical Manwd%^ page 30. 



BASHAM CM RENAL DISEASES: A Clinical 
GuidA to th<iiir IHAiniof«l!" and Treatment In 
uue 12aio. vol. of jiok pagea, vf iin 81 Illustrations. 
Cloth. $2.00. 

WELLS ON THE EYE. In one octaro Tolume. 

LAURENCE AND MOON'S HANDY BOOK OF 
OPHTHALMIC SURGERY, for the use of Prac- 



titioners. Second edition. In one octavo vol* 
ume of 827 pages, with 66 illus. Cloth, IS.7A. 

LAWSON ON INJURIES TO THE EYE, ORBIT 
AND EYELIDS: Their Immediate and Remote 
Effects. In one octaTO Tolume of 404 pages, with 
92 Ulustrations. Cloth, 13.00. 
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tee, Sterility, etc.— Fourth Edition. 

Treatise on Impotence, Sterility, and Allied Dis- 

Hsle Sexual Oraans. By Samuel W. Gbos^, A. M., M. D., 
"< (tie Prindplea of Surgerr nri'd of Clinical Surgerv in the Jelfereon 
I'liilailelphia. Fourth eilition, thoroughij reviBed bv F.R.SrCBOia, 
■i-eiiseB (if the Oenilo-Urinary Organa and of Venerenl Diseanes, 
''[<'<1. School. In one Svo.vol. of 165 pag«fl. wilh IS illuB. Cloth, $1.50. 
ProfBi«orGro»'TiihtBblabnoti ' rhca*. sbiI proetBtorrhsu. TheNxik ion praclkd 




' Venereal Diseases.— Sixth Edition. Preparing. 

u Fatbology aod Treatment of Venereal Diseases. iDcliiilinK the 
-rnt invesligttliiinB iipou the subject. liy Rouert W. Tavlor, A. M., M. !>., 
'^iNMOr of Gen i to- Urinary Diseaies in tlie CoIIgsc of PhyBidane And Sun^cons, 

lleiog the sixth edition of Bam»i<a'l a,ul l^yhr, rewritten bj Dr. l^jlor. 
[olufae, ahi^nt 900 pogea, with about l&O engnTingH, as veil aa nllmeroiii 
i.uraphl. In active preparation. A notice nf the preTious edition ]» appendeil. 
iidJd iword of hoDerl Ubor, aids upoa (he aubjecta of which It tmxr, bin lim, not, 
t cnmfKlnoa. nrerut Kniilnr ud wlilch hu do agu*! Id oUirr toDgun lot lli rlear, 
rl'Doa. which •rill tlwaiyob* heM u com pn he Bui re lod pncllcal handling of it* 
^ACQ*rionmedinlUwnture. ThlH (names.— ^n. Jour. •>/ fii Vid.5e.flicu, Ju. UH. 



^*idl 



ft Hayden's Manual of Venereal Diseases. 

Haoual of Venereal Diseaaea. 1!t Evkbktt >[ 

snd Aiwislant Atlcn.lLng Ki.rg^oii, M^inUull^iTi H^pitnl. N.'.' 
l.M.D., Chief of Clinic Venereal I)ep;irlLiK-ii:. ■ ..!;.-,■..! 1 
'«ir Yorli. la oaa ISnio. voiumv at UliQ pugcb, huI. :^^ ili^^. 
>flak ll ■ pnclloal trutiw, pnHntlni Id ■ 
■edform tha •iHDtlkllMorea of our pr**- 
'Mi«lMlS« at the three teoareal dlHiuaa, 

J, ebauerold aod EonairhfA. We h*ie ei- 
thli work evanillj iind hiTe coma (o the 
ii^oB that II )■ iha nio«( eoDclie, (llrM( and 
ha* appeared on the subject of 



"mple, c 



Y..rk.iind.UM6!< 
.v-i,i.in, nndSur- 

lersi practlllODcr to 
il praclltlnner naada 
lariv nreiented l«w«, 
L fftll either to 
ladle* In 
oHtdieal 



of Ihe n 



OB Syphilis. 



BpMUnlly revised by the Author, and tmnnlated with nutee and additions b« J. 

.SBT C. Sixes, M. D., Demonstrator of Palbologicsi Hislulogy in the Unir. of Pa., 

•^^^ 1 J. WiLUAM White, M. D., Lecturer on Venerenl niseawn, Univ. of Pa. In one 

~»^ -jidlone octavo volume of 161 pages, with 81 verj beautiful illnatratioiis. Cloth, (3.75. 

rha aaatomj, the hlitolwf , (% pathologr and peiUKal without the leeliag (tial M* gnup of (ha 

■Mdlnlsal tkattueaof B7pliirit>il&repre*ent«d In wide and Important »ubjeet on whir h it treat* is 



; S.KJG', 



~ni London Frnrtt- 



^iilGhliison on SypliiUs. 



STphilla. I!v JosATHAN HrmtiHsoM, F. R. B., F. R. C. 8., Consoliing Sni^ 
t to tho London Hospital. In one 12mo. volume of 642 pages, with 8 chromo- 
^-laphs. Cloth, i\i.-i5. See Seria of Qinieal Mamnalt, page 30. 
TDOM who h»e *een most ot Ihe dl*«se and I fWt* and runei-tlona which sbouDd In the-e 
IblM who have felt the real dltHcultlra of dlacno- page*.— i^ndon IfediuJ Raard, Not. li, ISAT. 
tit BBd tnaltnenl will mo« highlj appreciate the | 

on the Urinary Qr^taa, 

A. Fraotiaal Treatiae on the DiaeaaeH, Injuries and Ualforma- 
tlona of the Urlnair Bladder, tbe Prostate Oland and the TTrethra. 
Bj Samvei, D. Gross, ^l. D., LL. D., D. C. L. etc. Third ediUon, thorxjughly revised 
brS^m^EL W. Gbobs, M. D. InoneocUTOTol.of574pp.,with 170 ill u». Cloth, frl.SO. 
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Taylor's Clinical Atlas of Venereal and SUn Diseases. 

A Glinioal Atlas of Venereal and Skin Diaeases: Including Diag- 

nosU, PrognofiU and Treatment By Robert W. Taylor, A. M., M. D., Clinical Pro- 

fesaor of Genito-XJrinarj Diseases in the College of PhTsicians and Surgeons, New York; 

In eight large folio parts, and comprising 68 beautifully colored plates with 213 figurei, 

and 431 pages of text with 86 euffravings. Price per part, $2.60. Bcund in one T^anie^ 

half Russia, $27 ; half Turkey Morocco, $28. For sale by tubacripUon only, Spedmen 

plates sent on receipt of 10 cents. A full prospectus sent to any address on applicaUoo. 

It would be hard to um words which would per* studentcanexamiBethesetnieto-lifeehnMiiivlltb- 
spiouooslir enough ooiiTey to the reader the great ographe. Comparing the text to a lecturer, ft is 
Talue of thla Clxnieal AtiM. This Atlas is more , more satisfactory in exactneas and ftillneaa thaa 
oomplete e?en than an ordinary course of clinical he would be likely to be in lecturing orer aalagle 
lectures, for in no one colleae or hospital course ' case. Indeed, this AUiu is InTalnaoU to the mm^ 
is itatallprebablethat all or the diseases herein i eral practitioner, for it enables the 9y or the 
represented would be seen. It is also more ser- , physician to make diagnosis of a glTen ease of 
▼iceable to the majority of students than attend- skin manifestation by eomparing toe ease wtth 
ance upon qlinical lectures, for most of the ' the picture in the AUum^ where will be ftmad also 
students who ait on remote seats in the lecture | the text of diagnosis, pathology, and Idll aeetiont 
hall cannot see the subject as well as the office i on treatment~Ktryimalfsdie9 Jlfon<iUy,Doe.l8n. 

Jackson's Ready-Reference Handbook of SUn Diseases. 

The Beady-Beferenoe Handbook of Diseases of the Skin. By 
Geoboe Thomas Jackson, M. D., Professor of Dermatoloffy, Woman's Medical CoUcige 
of the New York Infirmary. In one 12mo. volume of 544 pages, with 50 illnstrationi 
and a colored plate. Cloth, 12.75. 

Intended to sarre as a reference book for the 

general practitioBer, "no attempt has been made 
> discuss debaiaUe questions, and " hence pa- 
thology and etiology do not receiye as ful 1 consid- 
eration as symptomatology, diagnosis and treat- 
ment" The alphabetical arrangement of diseases, 
so uniTersal now la books of this clasp, has been 
followed by Dr. Jaekfon. After a short and con- 
densed account of tha anatomy and physiology of 



the skin, the author presents a few notea of com- 
mon and practical importance on diagnoeis and 
therapeutics, which are followed by hia well* 
known and graphic dermatologieal "Don't*.** 
Part II. treats in alphabetical order of the dis* 
eases of the skin and their management This 
book seems to us the best cf its class that has 
yet appeared.— Boston JfsdicaZ and SmrgietU JcW" 
not. May 18, If 03. 



Pye-Smlth on Diseases of the Skin.— Jnst Ready. 

A Handbook of Diseases of the Skin. By P. H. I^b-Ssuth, M. D., 

F.B.S., Physician to Guy's Hospital, London. In one octavo volume of 407 page^ 

with 26 illustration!, 18 of which are colored. Cloth, $2.00. 

It is ajplain, practical treatise on dermatolcgy, j advances made in this department of medicine, 
written for the student and general practitioner he pavs a merited compliment to the "important 
by a general practitioner of broad experience in coniributions made by the newest school of 
the special subject of which he writes. He simpli- I dermatology, that of AtntriciC^^PitUburg Mtdinl 
fles the nomenclature, and succeeds in remoTing Beeatd, June, 1893. 
much of the difficulty. After reTiewing the recent I 

Hardaway's Hannal of SUn Diseases. 

Manual of Skin Diseases. With S[>ecial Reference to riagnosis and Treat- 
ment. For the use of Students and General Practitioners. By W. A. Hardawat, M. D., 
Professor of Skin Diseases in the Missouri Medical (College. 12mo., 440 pp. Cloth, f3.00. 

Dr. Hardaway's large experience as a teacher embraces all essential points connected with the 
and writer has admirably dtted him for the diffl- 1 diagnosis and treatment of diseases of tha sklB, 
cult task of preparing a book which, while suffi- and we have jm hesitation in commending it as 
ciently elementary for the student is yet suffi- the best manual that has yet appeared in this 
ciently thorough and comprehenslTe to »erTe as a department of Medicine.— Jottmac o/* CutaneovM 
book of reference for the general practitioner. It , and OerUti^ Urinary Ditetuei. 

Hyde on the Skin.— Second Edition. 

A Fractioal Treatise on Diseases of the Skin. For the uae of Stndenti 
and Practitioners. By J. Kevins Hyde, A. M., M. D., Professor of Dermatology and Ven- 
ereal Diseases in Rush Medical College. Chicago. Second edition. In one octavo volume 
of 676 pages, with 2 colored plates ana 85 illustrationp. Cloth, $4.50 ; leather, $5.50. 

His treatise is like his clinical instruction, | The prescriptions and formula are giTen In both 
admirably arranged, attractive in diction, ana : common and metric systems. Altogether it is a 
strikingly practical throughout. No clearer de- ; work exactly fitted to the needs of a general prac- 
scription of the various primary and consecutive ' titioner, and no one will make a mistake in pur- 
lesions of the skin is to be met with anywhere, chasing lt.~Afa(f. iVsM o/ ITsttem JIT. K., June, 1888. 

Jamieson on Diseases of the Skin.— Third Edition. 

Diseases of the Skin. A Manual for Students and Practitioners. By 
W. Allan Jamieson, M. D., Lecturer on Diseases of the Skin, School of Medicine, Edin- 
burgh. Third edition, revised and enlarged. In one octavo volume of 656 pages, with 
woodcut and 9 double-page chromo-lithographic illustrations. Cloth, |6.00. 

The first edition of this work appeared in 1888, 
and the following year a second. The scope of the 
work is essentially clinical, little reference being 
mude to pathology or dispuled theories. Almost 
every suoject is followed by illustrative coses 
Uken from the author's practice, and the reader 
i» constantly reminded that he has bafore Mm a I Record, KpT\\^,\t»r^. 

lea Btoth9r$ S Co., Pub/MTS, 706, 708 & 710 Sanaam Slraat. ?hUada\|»liia. 



record of personal experience. Tha paces are 
filled with Interest to ull those occupied with skin 
diseases. The general practitioner will find the 
book of great value in matters of diagnoeis and 
treatment. The latter is quite up to date, and the 
tormuAsb Yifwve b«eiv «elecud with care.— Jferfiec/ 
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The Amerioan Systems of Gynecology and Obstetries. 

Bystomi of Qyneoologj and Olwtetrioft, in Treatlaw hj Amerieaa 
Anthora. 07ncoolc«7«lItadbTHATrHcirD.H>ini^.M^H.D^ProrcaKirorObtt«trici 
uid Qratcotogjln tE« Hedkal Da|)«rtmaiit of tli« Umvmilj of BuffiOo; and Obtfet- 
rics «iut«d br BAKTOX CooKX HiUT, U. D, AMOciaU ProfcNor of Otvtetrio in tha 
UiUTemtT of PeniMylTanla, PhlladelphU. In kna rei? handnnie ocUto TolumM, cra- 
taI]iiiic3ol2 pagM, 1002 tagnjuat and 8 pUtca. CcHnplet* worit nov rnxfy. Per vol- 
ume: CloUi, K-00: Wther, 16.00: ludf Bumi*, 97.00. For taU b) Kibteriplion inlf. 
Addrat tkt PMitSuru Pull d<aciiptiT« circnlar free on application. 

Th>M *<>lDniHar*UMaon(iibaUin»Dtlhs neit Tnlird ^rai"?, ",r c^mrmcift 't tha HlLlba mu- 
MDlaeal f«BU*m*n«r thli ooaDtiy In Umm da- otm %a^ i-u»oni> of ih- peDp)«,Me., It I* paeol- 
partnuntiof th« prafmlon. Each eonlrlbotor pn- Lu-ly Bd>pi*d lo ilir omu of Amarieaa pnetlllOD- 
MaM a noDOgniph Qp«n hit ipaeUl tople, wo ibM ern vt mnllFiD*, ud h rcrmn l« ni thai CTfir oh 
•raiTtlilng 1b the warof hl*toiT,thHit7.mathDda, ot Iham would deiin i.j haia IL" Eraij word 
aad IMOIU I* praKoniad to oar ifallMt aaad. Ai a ihun f>ipr*i**d In rcnrd lo tho "Anariean Bt>- 
*orkoftaBerdnl*raaBa,ltwUlbatbiiBdramarha- Mm of Praetl«l UaJlcInf-" la applioablc to tlM 
blTfnll and InMniotlTa Id aTenr dliaetlon of -STaicm of GtukdIoct hj American An than." 
iDqalij.— TD) OtwUMi (I««U«, Soptambar, IBM. IL llk« tha Mh«r, hu^ern vrluaa aielaalT^ 

Ona li at a loaa to know wlwt to aay of ^a nl- t^ Anarlcaa pbnIolaM who an aeqoalntad vttb 
□me, for fear Ihat Jmtand marllad prala* nujt* all the eharaelarlaUiu of Arncrfeaa paopla, who ara 
mlvtakea (br flaUar;. Tha [lapar* of Dn. Xocal- well lafanncd la »iard lo Iha paaoJIailtlaa of 
muD.Hartln, Hint, Janard and BaoTaaralaeoB- AmartatO woman, their niiaD*n,enitOB»,iiioaM 
paiablT bayoBd aoTlhinB thai oao ba fboad la o[ UtIdi. «Ic. A> ••■rr prutlalBK pbrtletan la 
obatetrlcal work«.-V<MrMl(!f U< liMr^eM JTaHeal »lled upon to treat dire^et of hmalea, aad «a 

' '-'in, SepL 1,101. ther eoailllule a cUm to whleh tha Ibmll; fbr- 

■ BDtlea of tha "Sjitem ot Praetleal Kadi- delaB nuit git* mlention. and eansot paaa orar 
* ' — llDtliora,'* wa mada tha follow- to ■ neolallii. we dn nol kaow of a won Id any 

_ . ... t li a work ot which the pro- deiiarinieni DrmedlciottliatitaaboDldaoitTOBriT 

Tanloo Is tbli soontrT caa taal proDd. WriUan rpi^ctntDen ' 
ticlnalTelj b7 Aaierlean pbraldaoi who 



Mby America 



■ ot ellmata In the 



Emmet's Gynscologr.— Third EdtttM. 



The FrinoiplM mad Praotlo* of OynBOOlogT : Por i 
_ . actitiooata of MadidiM. B* Tbomab Amu EmmrM. D., LL. D., Sorma to 
th« Woman's Hoapltal, New Yorit, etc. Tbbd •dlUon, thototifbl7 reriaed. In om 



and Practitiooata o 



; PorlhaoaeorSttMteta 

D., LL. D, S 
•oaghlj r 

Qotli, 1 



large and Tei? handaoma Sto. tdL of 880 pp^ wltli ISO illiw. QotJi, f5 ; laather, |6. 

~ - . .- u,^ ^|^^ oOkiad them of par 

Ti I idpraatfaaoftbaantbor. Hit aa 

I work. g( VWpoaa and souclantlaiiaBeia a~ 



■ If dlitlngnlihed hi . _..... 

il oparalor, and who baa i aelatlBal HtaBna aad ait.—, 

UoB to tha apeclallr, wa < ital, Mar U, IM&. 

will not Ul to appraoiala 






Talfs Diseases of Women and Abdominal Snrgerr. 

DicouMfl of Women and AbdomlnAl Snrgery. Br Lawsoii Tait, 
F. R. C. S., I'rofeBor of Gjmeoologj in Queen'i College, Binmnsham lal« Pneldeiit of 
the British Gvnecolof^c^ Sodetj, FelloT American GTmrcouiitical Bociety. In two 
octavo vola. Vol. L, 654 pp., 62 eDgtaTins* and 3 platca. Clotli, ti. Vol, IL, preparing. 



The plan of thi 

lar areum of a 

thing ot dleeuw pertatalBg lo the rarli 
reoerreaafitlr sanildeiatlon. The de>uipU< 
dJaea^Ml coodltloot la eieeadlDclT clear, — ' 
trealnient,medlfalor»urglcal,' ' 



doaa no« Indicate I be refo- ' Hoah of Ihi 

nearij eTOrr- oaiai, -'-•-'- 



■r^ani tha anneated plaoi of owatmeot We faal oeo* 

Jon of Bdaat that few arnaoolaslita of the eoaatrjr win 

»[, ^d the bll te plMW the work In their Ubrarlaa.— TIM 

tatliftclorr. Obttotrw QmiUt, March, UMk 



Edls on Diseases ^ 

Tbe DiseMea of Women. ladudiof their Patboki|7,CMmBt]aa,B7m|)hHna, 
Diagnoaia and TrcalmanL A Hannal for StudenU and Practitioneia. Br AxTHrB W. 
Edis, M. D., Loud., F. R. C. P., M. R. C. S., AMiMant Obaletric Ph^rncion to Middleaez 
Hoamial, late Phjiician to Bntiih Lving-in-Hoepit«L In one baiMaome octavo volume 
of5<6pag««, with 148 illuatratioDB. 'aotb,93.00; leather, tUK). 

Tha ■pacLel qaallUae wbieh era eooapleaoat i tmamt tha neca eanmon mathode of treat- 
ara IhoroDRhneae in eorarlni the whole cronnd, ; mani, and yet Ter; Uttla li lald ahont them ta 
cleameu of dMcriptloa and ooMlaaaeaeafBlala. I aaar of tha taxtbeoka. The book la oaa lo ba 
ment. Another marked tealore of ifce book la , wamlv reeommendad eapadallir lo atndenla aad 
the alienilon paid to tha detalla of maa* minor I saaaral practtitoner^ who need a eanet** bat ooo- 
nuglal operallona and praeadnrM, aa, ft>r i plau rlawl ot the whole anbteet. Bpeelalleta, too^ 

' -eBlB, applkatloB otlaaabaa, wUI lad maa; neaful hlnia^ Its pace*.— Axtan 

er Injwsttoea. Tbaee are | Jfed. Md Arg. Awih, March 1, Utt. 
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edition, n _ _ _ _ 

futLf pHBiad ocUto *elDDa of SIS pi 
oriflnal UlDitrallona CMb.lAU. 



Wttm LECTURSS 05 THE DISEAflES or 
WOMBK Third Amarleaiifraaa tha third Loa- 
litieo. luoBaooUTonlDmaof aapacaa. 
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Diseases of Women — (Continued). 



Thomas ft Hnnde on Diseases of Women.— Sixth EditiOD. 

APraotioal Treatise on the Diseases of Women. Bj T.Gatllard 
Thomas, M. D.. LL. D., Emeritus Professor of Diseases of Women in the College of 
Physicians and Surgeons, New York, and Paul F. Munde, M. D., Professor of Gynecol- 
ogy in the New York Polyclinic. New (sixth) edition, thoroughly revised and rewritten 
by Db. Mttnde. In one large and handsome octayo volume of 824 pagesy with 847 
iUustrations, of which 201 are new. Cloth, $5.00 ; leather, $6.00. 

ly and 8Ci«nti8c statement must remain what it 



Probably no treatise erer written by an Ameri- 
can author on a medical topic has been accepted 
by more practitioners, as a standard text>booK. or 
read with pleasure and profit by more medical 
students than Thomas on the diseases of women. 
Next to the indescribable charm of listening to 
Dr. Thomas' lectures and clinics, which have in 
them the element of a captlTatIng and inspiring 
personality— which must oe heard and felt to be 
properly appreciated— is this volume, which in 
classic excellence, elegance of diction and scholar* 



long has been, a standard text>book both for prac- 
titioner and student, at home and abroad, and an 
enduring pride to American gynecologists. In a 
field by no means new or wantins in honorabla 
achievement. Dr. Mund6 has addea to his already 
enviable reputation by the manner in which be 
has acquitted himself in an undertaking atones 
so delicate and difficolt and for which he will 
receive, at the hands of the profession, their ac- 
knowledgment— 7%e Brooklyn Mtd, Jowr^ Mar. *98. 



Sntton on the Ovaries and Fallopian Tubes. 

Surgical Diseases of the Ovaries and Fallopian Tubes, including 
Tubal Pregnancy. By J. Bland Sutton, F. B. C. 8., Assistant Surgeon to the 
Middlesex Iiospitsd, London. In one crown octavo volume of 544 pages, with 119 
engravings and 5 colored plates. Cloth, $3.00. 



To gynecologists the name of Mr. Sutton has 



long Deen familiar as that of a conscientious 
worker in pelvic pathology, as well as a compara- 
tive anatomist of wide reputation. The present 
TO.'ume contains the substance of valuable papers 
which have been scattered throughout Journals 
and society reports during the past five or six 
years, and deserves the carefiil attention of gen- 



that the writer has to say is stated in a clear, 
practical way. The author's style is singularly 
concise— almost epigrammatic. Statements which 



In a less weighty authori^ might appear too d<w- 
matic gather force by the positive manner m 
hich tney are made. We have no hesitation In 



eral readers as well as of specialists. Everything ' York, May 21, 1802. 



^n 



pronouncing it the best monograph of the kind 
which has yet appeared.~J#Mi0a< Bteard^ New 



DaTonport's Non-Snrglcal Gynscology.— Second Edition. 

Diseases of Women, a Manual of Non-Surgical Oynsscology. 

Designed especially for the Use of Students and Greneral Practitioners. By Fbakcib 
H. Davenport, M. D., Assistant in Gynecology in the Medical Department of Harvard 
University, Bobton. New (second) edition. In one handsome 12mo. volume of 314 
pages, with 107 Illustrations. Cloth, $1.75. 



The first edition of Dr. Davenport*s book, which 
was published three years ago, evidently met with 
the reception it deserved, or the second edition 
would not have foIlovr«*d no soon. The title is an 
attractive one, and the contents are of value to the 
student and general practitioner. One advantinse 
of it is that it teaches the physician or the student 
how to do the little things, or to remedy the 
minor evils in connection with gjmescoloKy* In 
these days, when major gynsecology is so largely 



f>ractised, minor gynsecology is too fkvquently 
snored. To those in the profession who are 
aoout to Interest themselves particularly in this 
branch of surgery, and to the student wno in the 
future iniends to make gynsecology his life-work, 
we believe that Davenport*s book will be essential 
to his success, because it will teach him facts 
which larger works sometimes ignore.— T7k« 27U;ra. 
peutic OnxetU, October 16, 1892. 



Hay's Manual of Diseases of Women.— Second Edition. 

A Manual of theDiseases of Women. Being a concise and systematic 
exprsition of the theory and practice of gynecologv. By Charles H. Mat, M. D., 
late House Surgeon to Mount Sinai Hospital, New York. Second edition, edited by 
L. S. Rau, M. D., Attending Gynecologist at the Harlem Hospital, N. Y. In one 12mo. 
volume of 360 pagep, with 31 illustrations. Cloth, $1.75. 



This is a manual of gynecology in a very con- 
densed form, and the (act that a second edition 
has been called for indicates that it has met with 
a favorable reception. It is intended, the author 
tells us, to aid the student who after having care- 
ftilly perused larger works desires to review the 
subject, and he adds that it may be useful to the 
practitioner who wishes to refresh his memory 



rapidly but has not the time to consult larger 
works. We are much struck with the readiness 
and convenience with which one can refer to any 
subject contained in this voliune. Carefully com- 
piled indexes and ample illustrations also enrich 
the work. This manual will be found to fulfil its 
purposes very satisfactorily. — The Physician and 
Surgeon, June, 1890. 



Duncan on Diseases of Women. 

Clinical Lectures on the Diseases of Women ; Delivered in Saint 
Bartholomew's Hospital. By J. IVIatthews Duncan, M. D., LL. D., F. R. S. E., etc 
In one octavo volume of 175 pages. Cloth, $1.50. 



Thev are in every way worthy of their author ; 
indeed, we look upon them as among the most 
valuable of his contributions. They are all upon 
matters of great interest to the general practitioner. 
Some of them deal with subjects that are not, as a 



ASHWELL'8 PRACTICAL TREATISE ON THE 
DISEASES PECULIAR TO WOMEN. Third 



rule, adequately handled in the text-books; others 
of them, while oearing upon topics that are usually 
treated of at length in such works, yet bear such a 
stamp of individuali^ that they deserve to be 
widely read.>-iV. Y. MvUcal Jownal, March. \mi\. 

American from the third and revised London 
edition. In one Svo. vol., pp. 6S0. Cloth, ^JK>. 



Lea Brothers A Co., Publiehere, 706, 708 A 710 Stuieem Street, PhiMe^m* 
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Parrln's Science and Art of Obstetrics.— Second Edition. 

The Soienoe and Art of Obstetrios.Bj Thbophilus Pabvin, M. D., 

LL. D., Professor of Obstetrics and the Diseases of Women and Children in Jefferson 

Medical CoUeffe, Philadelphia. Second edition In one handsome 8to. volume of 701 

pages, with 239 engravings and a colored plate. Cloth, $4.25 ; leather, $'».25. 

The second edition of this work is ftilly up to the scholar and • master. Barely in the range of 
present state of ad Tiuicement of the obstetric art 
The author has succeeded exceedingly well in 
incorporating new matter without apparently in- 
creasing the size of his work or interfering with 
the smoothness and grace of its literary construe 



;f^ 



obetetric literature can be found a work which is 
so comprehensiTe and yet compact and practical. 
In such respect it is essentiallT a text book of the 
first merit The treatment of the subjects gives a 
real value to the work— the indiTidualitiet of a 
tion. He is very felicitous in his descriptions of ! practical teacher, a skilAil obetetrieian, a close 
conditions, and proves himself in this respect a | thinker and a ripe scholar.— If ad. itsc, Jan. 17, *9l. 



Playfair's Midwifery.— Seventh Edition. 

A Treatise on the Science and Practice of Midwifery. By W. S. 
PuLYFAiR, M. D., F. R C. p., Professor of Obstetric Medicine in King's College, Lon- 
don. Fifth American, from the seventh English edition. Edited, with additions, bv 
Robert P. Habris, M. D. In one handsome octavo volume of 664 pages, with 207 
engravings and 5 plates. Cloth, $4.00; leather, $5.00. 



Truly a wonderftil book ; an epitome of all ob- 
stetrical knowledge, ftill, clear and concise. In 
thirteen years it has reached seven editions. It 
is perhaps the most popular work of its kind ever 
presented to the profession. Beginning with the 
anatomy and physiology of the organs concerned, 
nothing is left unwritten that the practical ao- 
couchenr should know. It seems that every 
conceivable physiological or pathological condi- 



tion from the moment of conception to the time 
of complete Involution has had the author** 
patient attention. The plates and illustntlons, 
careflilly studied, will teach the science of mid- 
wifery. The reader of this book will have before 
him the very latest and best of obstetric practice, 
and also of all the coincident troubles connected 
therewith.— StwMem PraetUioner^ Deo. 1880. 



King's Manual of Obstetrics.— Fifth Edition. 

A Manual of Obstetrics. By A. F. A. King, M. D., Professor of Obstetrics 

and Diseases of Women in the Medical Department of the Columbian University, Wash* 

inffton, D. C, and in the University of Vermont, etc New (fifth) edition. In one 12mo. 

Yolume of 446 pages, with 150 illustrations. Cloth, $2.50. 

Socomprehensiveatreatise could not be brought unnecessary ornamentation. Therefore we say 
within the limits of a book of this size were not there are nme hundred pages of maUer between 
two things especially true. First, Dr. King is a i the covers of this manual of four hundred and 
teacher of many years* experience, and knows ' fifty pases. We cannot imagine a better manual 
Just how to present his subjecu in a manner for for the nard-worked student ; while ita dear and 
them to be best received ; and, secondly, he can ' practical taachings make it invaluable to the baqr 
put his ideas in a clear and concise form. In praetltloner. The iUnstraiione add raaob lo the 
other words, he knows how to use the Enclish subject matter.— 7^ Natiomal Midieal Aivmw, 
language. He gives us the plain truth, free m>m . October, 1M2. 



Barnes' System of Obstetric Medicine and Snrgery. 

A System of Obstetric Medicine and Surgery, Theoretical and 
Clinical. For the Student and the Practitioner. By Robert Barnes. M. D., Ph^rt- 
ician to the General Lying-in Hospital, London, and Fancourt Barnee>, M. D., Obstetric 
Physician to St. Thomas' Hospital, London. The Section on Embryology by Prof. Milnes 
Marshall. In one 8to. yolume of 872 pp., with 231 illustrations. Cloth, $6 ; leather, |6. 



It is not an exaggeration to say of the book that 
it is the best treatlM in the English language yet 

f published. Every practitioner who desires to have 
he best obstetrical opinion<( of the time in a 



readily accessible and condensed form, ought to 
own a copy of the book.—Joumal of th4 Am^rtetui 
MviictU Ai9oeiation, June 12, 1886. 



Landis on Labor and the Lying-in Period. 

The Management of Labor, and of the Lying-in Period. 
By Henry G. Landis, A.M., M. D., Professor of Obstetrics and the Diseases of Women 
in Starlins; Medical College, Columbus, Ohio. In one handsome 12mo. yolume of 334 
pages, with 28 illustrations. Cloth, $1.75. 



LEISHMAN'8 SYSTEM OF MIDWIFERY, IN- 
CLUDING THE DISEASES OF PREGNANCY 
AND THE PUERPERAL STATE. Fourth edi- 
tion. OctATO. 

PARRY ON EXTRA-UTERINE PREGNANCY: 
Ite Clinical Hifttory, Dlagnovip, Prosnosin aud 
Treatment. Octayo, 272 pagee. Clotn, 82.50. 

RAMSBOTHAM^S PRINCIPLES AND PRAC- 
TICE OF OBSTETRIC MEDICINE AND 
SURGERY. In reference to the Process ot 
Parturition. A new and enlarged edition, thor- 
ough! j roTlsed by the Author. With additions 
hfyr. V. KaATiifa, M. D., Profbanor of Obet^trica, 
etc., in the JefTer^on Medical College of Phila- 
delphia. In one large and handsome imperial 



ootafo Tolnme of 040 pages, with 64 ftill paga 
platea and 43 woodcuts in the text, eontainingin 
all nearly 200 beautiftil flguree. Strongly bound 
in leather, wiih raised bands, |7. 

OHURGHILL ON THE PUERPERAL FEVER 
AND OTHER DISEASES PECULIAR TO WO- 
MEN. Inone8TaTol.of4Mpacee. Cloth, ISJO. 

TANNER ON PREGNANCY. Ocuto, 400 pages, 
colored plates, 16 cuts. Cloth, 94.26 

WINCKEL'S COMPLETE TREATISE ON THE 
PATHOLOGY AND TREATMENT OF CHILD- 
BED. For Students and Practitioners. Trans- 
lated from the second Carman edition, by J. R. 
Chadwick, M. D. OetoTO 4M pages. Cloth. KOO. 
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Lhl Brothers A Co., PubfishorB, 706, 708 A 710 Sansom 4fr««f , MiitvLd^^^Kwi. 



30 Di5. of Children, Obstetrics — (Cont'd), Manuals. 
Smith OB CfefllreB.— Serentb EdiUoB. 

A TrMtiM on the Dlaeawa of InfhnoT and Childhood. B; 

J. Linng Smith, H. D„ Clinitsl FrofMsor of DUeisei of Chlldrea In the Betleme Hcapiul 
Medical Colleg«, N«W York. New (aeTeoth) edtlion, thorou^7 nriMd md rvwijtua. 
In one handioiii* ooUto Tolnme of 881 ptigm, with SI illns. Cloth, ti,60; leather, 9SM. 

DEC or the lerrlHeioDlhe tubjepi. ][ nir> nlwayi^ efldenea of naureh hu teng iIbm plaMd IM 
h»D nracilFiil— » B«ld book, theoretlcil wber« lalhor In Iha (TOat raok of iDMllcal UMbvn^ 
.u ..._ v.__ j.j^_.. . jjj Amttitan Journal of Hit Miiit^ Mtrntm, D«8. 



the piUiDlOElciI labaratorj. Thi T*r7 piutLdil In tha p»» 
cbaruMr orUile faoalc hu alWHa appuJed to ub. the ofautorT hH 
Itlacharael«riiUeofDr.SmlthtnBn>iti«rltln» pMliw is l^en < 

in»dlc*L litaratnn. Ud hli acarcb hu bwn iiPcin 
(0 Had hare a prMIleal a! 



adar saarcb la olbll worka hu bean In »!d. tn bMn Uki 

■ ■' " -f ^h.....g ba partial 

I careful ioalractloi 

. ._ hyjtlaDa and tfaa _.. 

Tha 111* nuT njtf lH>u)d not b« eicelled. I(« iLdcl<-e JTonfrast UiHtal Journal, Fab. 



r all tha racant MTMioaa Ual 
Hany dUaaaea not prarlaoalr 
BeeiTM apanial ohaptan. Tto 
■Mioal ona. EspaaU aan haa 
la dlractlODi for iraMnant ihall 



:ik! hyidaDa and tha anlfliilal taadlag of lafent*.— 
i'-B lionlriat Uiliiat Journal, FtKUaf. 



Hennan's First Lines in Blidwiiery. 



Flnt XJnoB in Kldwiftary: a Quide to Attendance on Natnnd 

r for Xedlcal Studenta and Hidwlvea. Br G, Ebnkbt Hebiuh, M. B- 

F.S.C.P.,ObM«tiicPb7^ciuitothe Londoa Hotpital. In one 12mo. volume of 1S8 



page*, wtiit 80 lUuMntioD*. aoth, 11.26. See AuW* Seria </ Jfanuoli, below. 

Thii (a a imta bank, Intandad for tb« medleal I will prora TalnaUa b> ifaa baslnnar la midwiftry 
atndent and tha adueatsd mldaita. Tha inirli : and conld ba raad irllh adTant^^ by tba Duerlv 

d and yoDOf. — Hu Aiieml 



Owen on Bnrgical Diseases of CUldren. 

Snrfloal DiseaMi of Children. B; 
Soiigeon to (he Childnn'i Hoepittl, Great Ormond S 
ome of 525 vtmm, with 4 cbnuno-Uthographic plat 
See Sentt p/ CKiJimI UoMiaU, bebw. 

Onali Immaitalaly Wmck on raadlni thia boolt I honaatly 
With Ita agiaiatia ttola and the aTldanoa It •(ary- praetltio 
whara praianti ef t&* praotloal fUntllarley of It* pleaunti 
aathor ulth bt» ubjacl. Tha book may ba I 

Student's Series ef Hannals. 

A Beriea of Flflata Hannata, (br tha aaa of Studenta and Practlllonara of Hadiolna and Bartarr, 
written by emlaaat Taiohen or Exam laert, and laaoad la poeket-glu t£mo. Tolumei of aoo-MO pan^ 
richly lllDttratadandat alow inioe. The MIowlngToluinea are now raady: Lurr'i Jfaiwal o/ CAat- 
«trv,ft; Huuv'i Alt UiHt in MHwiftty, (1.29; Tura' MomiM of Oirfary, by Tarloui wrllar^ i> 
three Tolumei, par aet, tO; Bill's Cbrnporalttii Atiatowui and Fhitt'oliogy, ti: GODLs'i Airgical 
XXapiotu, n-.iuimmaiCt PkulMogitai PlnitUt.1i; i^vtx•tMa^m^^l Mtdita ani TltrraptiHia (fitb adl- 
tlon). ll.fiO; Fowu't Haman Fhyiciotfi (Zd edition], (1.00; Clusi and Lociwood'i Diuttarf Ma»- 
uaL tl.M; RiLn'l CUnitat Chemiltn,, II.W: Turn' ^rvicol Appl>4it AnaUimif.p; ?ima'B Atryieal 
FaVuilim ti; and Kuix') EUmenU of Biitology (4th adllloo), tl.TG. Tha following la In pran: 
Pima'i Pormtit JAdtcfiu. For aaparaU Dolloaa see lodei on lut pac*. 

Series of Clinical Hannals. 

InarranglDgfoTtblaearlaa It hu been tha design of thepabllabaratoproTlda the profaaaloa witb 
a oollectioD of aathorilatlre monographa on Important ellnical gubjaota In • cheap and portaUa tbrm. 
Tb« •olumos eontalQ about ua paua and are freely llluitratad by chromo^llhogrmpti* and wood- 
cnle. The following (olutnee are now ready: Ytoon Poodm Binlth and Cmmh,^; BaoAnam on 
the Pulie,$l.n: Cjkana* Faon'i C^hUialmtc SuTotry, ti.S6; HonaiiaoK on B^hUit, KM; Uabbh 
CD the JoinlL (2; OwD on StrgJeal Dittaitt of CkUdrm, |i; Moiau on Stmieal Diuaif of tin 
Kiinu.^lt; Pici on Pi-acturu and Diiloratumt, fi ; Bmui on tha IbtuM, nsA; Taimon fnfnti. 
nal ObHnicluni,n; and Sitjldi OD /iwulv o«d ''"M A'urtXM,!!, Tha following Is In praparallon: 
Ldui on Dittata of Vu Urtthra. For Hp«nit« notloee sea Indei on latt page. 

Hartsliorne's Conspectns of the Medical Sciences. 

A Conapeotiu of the Medloal Boienoea : CoBluDing Handbooha on Anai- 
omr, Phjaiologj, Chemiitiy, Materia Medica, Practice of Hedidne, Airgery end Ofaetetiki. 
Bj Hekry Hartsbormz, A. M., M. D., LL. D., lalelr Profeaeor of Hjgiene in the Unl- 
Tersilj of PeDDSylvaaie. Seoond edition, thoronghlj reyised and greatly improved. Id 
one large tojtl ISmo. tdI. of 1028 pages, with 477 lUua. aoth, H26 ; leather, (5.00. 



. — langmenle— 

mnave*. Clotb, I vas l leather, H.Jt. 
WEST ON SOME DIBOKDERS OF THE NERV- 
OUS SYSTEM IK CHILDHOOD, la ona anall 
lime Tolum* of in paei "" 



In a, ObsUtriu 

, ,, 'harmaoy and 

Therapaullea. To which la added a Uadleal 
Formulary. By J. L. Lnnuiw, M. D., Conanltlnl 
"'-—-'— - tha Phlladalphla Hoapltal, ate. 



FhTilalnn to tha Fblladalphia Boapltal, ate. 
Third edition, thoroughly raiised, and gnatly 

Ll^DLOW''^"HANuVl.'T"BxJl"Mi^AflONS. A , with 370 llluatratlona. Cloth, O.le i laathar, N.T& 
Manual of EumlDatloni upon Anatomy, Phyal- i 

Lta Bnt/itri A Co., FuUiihtn. 708, 708 A 7t0 SaiiMm Stmt, PhiluMpkia, 
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Taylor's Medical Jnrispmdence.— New Bditton. Just Ready. 

A Manual of Medical Juriflpmdenoe. By Alfbed S. Taylor, M. D., 
Lecturer on Med. Jurisprudence and Chemutry in Guy's IIosp., London. New American 
from the 12th English edition. Thoroughly reyised b;^ Clark Bell, Esq., of the New 
York Bar. In one octaTO volume of 787 pages, with 56 illus. Cloth, $4.60; leather, $5.50. 

The work before an, which has become a clastic, ~ 

it the authority which has been adopted in all the 
English-tpeaking coarts of Juttiee, and this fact 
is due solely to the circumstance that it is a per- 
fectlv reliable guide both in the matter of meolcal 
and legal aathorit j. The last EnRllsh edition has 
been much enriched by the additions of Dr. 8tey- 
enson, a Terr acute and accurate editor. The 
American editor, Mr. Clark Bell, is peculiarly 
fitted for this task, and he farther availed himself 
of the adTice not only of eminent medical men, 
but of the Huggestions made by legal friends. All 
of these circumstances hare combined In such a 
manner as to permit the publishers to present as 

rith a work which, in our opinion, is without a 



haps, can appreciate to their fliUest extent— TKs 
8L Louit Bitdical and Surgical Journal^ Dec., 1S02. 
Taylcr*i Mtdical Jurttprudenie is an old stand- 
ard. There is no other work upon the sabjaet 
which has been so uniformly recognised or so 
widely quoted and followed by ooorts in England 
and this country. It would have been impossible 
to select anyone in this country better fitted for 
the task of reyision than Mr. Bell. Profiting by 
the labors with which Dr. Sleyenson has enriched 
the twelfth English edition, he has, in this 
elcTCDth American edition, given us a book f^lly 
abreast with the most recent thought and knowi« 
edge. On the basis of his own researches, of the 
inyestigations of scientists throughout the world, 
peer in the English language'. To the legal pro- and of the decisions of our own courts, he has ln> 
lession it is of the greatest value, more especially eorporated in it a wealth of practical suggestion 
for the purposes nf cross-examination and the ana instmetive illostratlon which cannoi fail to 
preparation of briefs. One of the strong points of strengthen the hold It has so long had apon the 
the book is the numerous citations which abound profession.— 7^ Orimimal Law MagaMint and lU- 
throughout, and which none but a lawyer, per- ■ porUr^ January, 1893. 



By the Same Author. 
Poisons in Belation to Medioal Jurisprudenoe and Medicine. Third 
American, from the third and reyised English edition. In one Urge octayo yolome of 788 
pages. Cloth, $5.50; leather, $6.50. 

Lea's Snperstitioii and Force.— New Editton. Jnst Ready. 



Superstition and Foroe: Ssoays on The Wager of Iaw, The 
WaRor of Battle, The Ordeal and Torture. By IIekry Charles Lea, 
LL. I)., New (4th) edition, revised and enlarged. Royal 12mo., 629 pagea. Cloth, $2.75. 



Both abroad and at home the work has been 
accepted as a standard auihori^, and the author 
has endeavored by a complete rtvlsion and con- 
siderable additions to render it more worthy of 
the universal favor which has carried it to a 
fourth edition. The style is severe and simple, 
and yet delights with ite elegance and reserved 
strength. Ttie known erudiUon and fidelity of 
the author are Kuarantees that all poeeible orlgi- 
nal sources of 'in formation have been not only 
consulted but exhausted. The subject matter is 



handled in such an at>]e and philosophlo man- 
ner that to read and study it is a step toward 
liberal education. It is a comfort io raad a book 
that is so thorough, well conceived and weli done. 
We should like to see it made a taxt4M>ok in our 
law schools and prescribed course for admisttoii 
to the bar.— L«0<u InUltigemeer^ March S, ItSS. 

A work as remarkable for the wealth of histeri- 
eal material treated as for the mastarly style of 
the exposition.— Ziondofi Saturday lUviftc, Peb. 28, 
1893. 



By the same Author. 
Chapters from the Religious History of Spain.— In one 12nK>. toIudm 
of 522 pages. Cloth $2.50. 



The width, depth and thoroughness of research 
which have earned Dr. Lea a high European place 
as the ablest historian the Inouisition has yet 
found are here applied to some side*issues of that 
great subject. \\ e have only to say of this volume 



that it worthily complements the author's earlier 
studies in ecclesiastical history. His extensive 
and minute learning, much of it from inedited 
manuscripts in Mexico, appears on every page- 
London Aniiquary, Jan. 1891. 



By the same Author. 
The Formulary of the Papal Penitentiary. In one 8ya yolume of 221 
pages, with a frontispiece. Cloth, $2.50. Jutt Ready, 

By the Same Author. 
Studies in Churoh History. The Rise of the Temporal Power— Ben- 
efit of Clergy— Excommunioation— The Early Church and Slavery. Sec- 
ond and reyiseu edition. In one royal octayo yolume of 605 pagea. Cloth, $2.50. 

makes the work paiiieularly valuable tothe student 
who desires an exhanstive review from original 



The author is preeminently a scholar: he takes 
[> every topic allied with the leading theme and 



traces it out to the minutest detail with a wealth 
of knowledge and impartiality of treatment that 
compel admiration. The amount of tnfonnatloB 
eompressed Into the book is extraordinary, and 
the profUse citation of authoritlee and reforaaoee 
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